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Water  is  undoubtedly  our  most  important  natural 
resource.  Ontario  possesses  it  in  overwhelming  abun- 
dance and  this  has  been  one  of  the  major  factors  in  the 
progress  of  our  people  and  economy  to  today  s  high 
level  of  prosperity. 

Unfortunately,  in  years  past,  the  importance  of  pure 
water  was  not  always  recognized  and  valuable  sources 
of  supply  became  lost  to  pollution.  That  is  why,  in  1955, 
the  Province  undertook  a  20-year  program  of  water 
resource  reclamation  and  development,  estimated  to 
cost  about  $2.5  billion.  The  effects  of  these  measures 
can  already  be  felt,  but  much  remains  to  be  done. 

Your  deliberations  at  this  conference  will  make  an 
important  contribution  to  the  continuing  efforts  in  this 
most  important  field.  I  wish  you  every  success. 


Leslie  M.  Frost, 

Prime  Minister  of  Ontario 

tnvironment  Ontario 

Laboratory  Library 
125  Resources  Rd. 
Etobicoke,  Ontario    M9P  3Ve 
Canada 


The  Ontario  Conference  On  Coordinated  Water 
Pollution  Control  is  intended  to  examine  and  evaluate 
the  various  areas  of  interest  in  reclaiming  from  pollu- 
tion the  vast  supplies  of  pure  water  which  are  the 
province  s  heritage. 

Maintaining  adequate  pure  water  supplies  for  public 
health  and  a  prosperous  economy  should  he  the  respon- 
sibility of  every  man,  woman  and  child  as  well  as  public 
and  business  organizations. 

It  is  hoped  that  the  groundwork  for  a  coordinated 
control  of  this  important  problem  will  develop  from 
these  deliberations. 


W.  K.  Warrender, 
Minister  of  Municipal  Affairs  for  Ontario 
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These  papers  and  panel  discussions  are  published  in 
this  booklet  to  make  available,  to  as  wide  a  field  as 
possible,  the  information  disclosed  at  this  first  Confer- 
ence on  Coordinated  Water  Pollution  Control.    This  com- 
pilation will  serve  as  a  valuable  record  of  important  dis- 
cussions on  water  pollution  control  practices. 

The  Ontario  Water  Resources  Commission  is  vigorously- 
attacking  water  pollution  in  all  forms.     Many  groups  and 
individuals-  are  concerned  with,  or  affected  by  wastes  dis- 
charged either  to  surface  waters  or  underground.     This  con- 
ference was  intended  to  further  the  program  in  pollution 
control.     It  had  as  its  objectives  the  following: 

To  bring  together  a  selected  group  of  public - 
spirited  Ontario  citizens  who  are  leaders  in 
the  fields  of  government,  municipalities  and 
industry  for  the  purpose  of  -- 

Focussing  attention  on  the  seriousness  of 
Ontario ^s  water  pollution  problem. 

Studying  the  various  interests  and  programs 
for  pollution  control. 

Encouraging  greater  coordination  for  more 
effective  control  of  water  pollution. 

The  first  day's  meetings  were  held  in  the  lecture  hall 
of  the  new  laboratory  building  of  the  Commission,  while  the 
dinner  and  second  day's  meetings  were  in  the  King  Edward  Sheraton 
Hotel,  Toronto. 

There  is  no  restriction  on  the  reproduction  or  other  use 
of  the  material  in  this  book.     For  further  information  write: 

The  Ontario  Water  Resources  Commission, 
^01  Bay  Street,  Toronto,  Ontario. 


A.  M.  Snider, 
Chairman 


Dr.  A.  E.  Berry, 
General  Manager 
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Mr.  G.  K.  Hopper, 
Engineer^ 

Duncan  &  Hopper  Associates, 
1593  Wilson  Avenue, 
DOWNSVIEW,  Ontario. 

Mr.   F.  R.  Hore, 
Associate  Professor, 
Ontario  Agricultural  College, 
GUELPH,  Ontario. 

Mr.  D.  Hossack, 
Warden , 

Oxford  County, 
EMBRO,  Ontario. 

Mr.  R.  J.  Hull, 
President , 

Cities  Service  Oil  Co.  Ltd., 

170  University  Avenue, 
TORONTO,  Ontario. 

Prof.  D.  N.  Huntley, 

Field  Husbandry, 

Ontario  Agricultural  College, 

GUELPH,  OntariOo 

Mr.  Murray  Johnson, 
Department  of  Planning 

&  Development, 
BOLTON,  Ontario. 

Mr.  R.  A.  Johnston, 
Assistant  Professor, 
Ontario  Agricultural  College, 
GUELPH,  Ontario. 

Mr.  Douglas  Jones, 

Exec.  Secretary, 

Canadian  Pulp  &  Paper  Assoc., 

Technical  Section, 

22BO  Sun  Life  Building, 

MONTREAL  2,  Quebec. 

Mr.  Norman  A.  Jull, 
Engineer, 

Western  Machinery  Company 

of  Canada  Limited, 
129  Adelaide  Street  West, 
TORONTO,  Ontario. 


"I  shot  an  arrow  into  the  air, 
It  fell  to  earth,  I  knew  not  where." 


Longfellow, 
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Mr.  Mike  Kaprol,  ■ 
London  Free  Press, 
LONDON,  Ontario. 

Mr,  Garnet  Kay, 
District  Engineer, 
Ontario  Water  Resources 
Commission 

Mr.  Loyal  M.  Kelly, 
General  Manager, 

Canadian  National  Sportsmens  Shows, 
85  King  Street  East, 
TORONTO,  Ontario. 

Mr.  C.H.A.  Killoran,  ■ 
Professional  Engineer, 
H.G.  Acres  &  Co,  Ltd., 
1259  Dorchester  Road, 
NIAGARA  FALLS,  Ontario. 

Mr,  T,M«  S,  Kingston, 
City  Engineer, 
City  Hall, 
CHATHAM,  Ontario, 

Mr,  J.  B.  Kinney, 
Vice-President, 
Wallace  &  Tiernan ■ Ltd. , 
925  V^farden  Avenue, 
TORONTO,  Ontario. 

Mr,  Hon.  Dr,  C.  A.  Kirkland, 
Minister  without  Portfolio  and 
Head  of  the  Cabinet  Committee  on 
Pollution, 

Parliament  Building, 
QUEBEC,  Quebec. 

Mr,  F.  H.  Kortright, 
President, 

Conservation  Council  of  Ontario, 
85  King  Street  East, 
TORONTO,  Ontario. 

Mr.  David  Kroftchak, 

President, 

Dakroe  Limited, 

26g7A  Eglinton  Ave.  West, 
TORONTO,  Ontario. 

Mr,  A.  J,  LaFreniere, 
Steel  Company  of  Canada  Ltd. , 
Wilcox  Street, 
HAI4ILT0N,  Ontario. 


Mr.   A.  L.  Lakie, 
Assistant  Superintendent, 
Ontario  Dept.  of  Education, 
Parliament  Buildings, 
TORONTO,  Ontario. 

Mr.  A.G.W.  Lament, 
Engineer , 

W.S,  Atkins  &  Associates  Ltd., 
33  Price  Street, 
TORONTO,  Ontario. 

Prof.  G.  B.  Langf ord, - 
University  of  Toronto, 
TORONTO,  Ontario. 

Mr.  Andre  Leclerc, 
10471  Hamel  Street, 
MONTREAL,  Quebec. 

Mr.  J.  H.  Legere, 
Engineer , 

Engineering  Institute  Of  Canada 

Lakeshore  Road, 
BEACONSFIELD,  Quebec. 

Mr<,  Walter  Leminski  ,  " 
Engineer , 

Abitibi  Power  &  Paper  Co,  Ltd. , 
40S  University  Ave,, 
TORONTO,  Ontario, 

Mr.  Hugh  T.  Lemon,- 
Planning  Secretary, 
Board  of  Trade, 
11  Adelaide  Street  West, 
TORONTO,  On-cario. 

Mr.   Harry  Lewis , 
Board  Member, 
Kent  County  Health  Unit, 
ELECTRIC,  Ontario, 

Mr,   James  R.  Lewis, 
Engineer, 

Lewis  Lane  &  Coc,  Ltd., 
127  Pine  Street, 
SUDBURY,  Ontario, 

Mr.   G,  Ross  Lord, 
Metro  Toronto  &  Region 

Conservation  Authority, 
WOOD BRIDGE,  Ontario. 


"If  youth  knew;  if  age  could." 


Estienne  c 
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Profo  DoV.  Love 
Faculty  of  Forestry, 
University  of  Toronto, 
TORONTO,  Ontario. 

Hono  Robert  W..  Macaulayj 
Minister, 

Department  of  Energy  Resources, 

Parliament  Buildings, 
TORONTO,  Ontario. 

Mro  WoSo  MacDonnell, 
Commission  Secretary, 
Ontario  Water  Resources  Comm. 

Mro  NoAo  MacKjpnzie, 
Salesman, 

Northern  Paint  &  Varnish  Co  Ltd. 
326  Fiddler^s  Green  Road, 
ANCASTER,  Ontario. 

Mro  HcLo  Macklinj 
Marshall p 

Macklin  Monaghan  Limited, 
lU^O  Don  Mills  Road, 
TORONTO,  Ontario. 

Mro  John  MacNamara, 

Algoma  Steel  Corpo  Limited, 

41  McCrea  Street, 

SAULT  STEo  MRIE,  Ontario. 

Mro  CoS.  MacNaughton,  M.P.P., 
Commissioner J 

Ontario  Water  Resources  Comm. 
Box 

EXETER „  Ontario. 

Mro  Eugene  Maiiyasovszky , 
Toronto  Twp.  Planning  Board, 
100  Tindale  Avenue, 
COOKSVILLE,  Ontario. 

Mr.  Ho  Borden  Marshall, 
Director , 

Dept.  of  Chemistry, 
Research  Foundation, 
43  Queen »s  Pk. 
TORONTO,  Ontario. 

Dr.  Eo  Mastromatteo, 
Div.  of  Industrial  Hygiene, 
Ontario  Dept.  of  Health, 
TORONTO,  Ontario. 


Mr-.  K.M.  Mayall, 

Biologist, - 

Dept.  of  Planning  & 

Development , 

454  University  Avenue, 

TORONTO,  Ontario. 

Mr.  John  McCormack, 
Chemist, 

B-A  Oil  Coo  Limited, 
BOO  Bay  Street, 
TORONTO,  Ontario. 

Mr  Harvey  Mahon, 
Chairman , 

Br"ce  County  Health  Unit, 
WALKERTON,  Ontario. 

Mr.  H.M.  McFarlane, 

Abitibi  Power  &  Paper  Co., Ltd 

SAULT  STE.  MRIE,  Ontario 

Mr.  H.G.  McKittrick, 
Administrative  Assistant, 
The  Ontario  Conference, 
City  Hall, 
SARNIA,  Ontario. 

Dearn  R.R.  McLaughlin, 

School  of  Engineering, 
University  of  Toronto, 
TORONTO,  Ontario o 

Dr.  E.A.  McMaster, 
Physician, 

Member  of  the  Chamber  of 

Commerce 
GRAND  BEND,  Ontario. 

Mr.  RoJo  McNaughton, 
Department  of  Education, 
Parliament  Buildings, 
TORONTO,  Ontario 

Mr,  Alex  D.  McRae, 
Imperial  Oil  Co.  Limited, 
SARNIA,  Ontario. 

Mr.  SoA.  McWilliams, 
Arthur  S.  Leitch  Co  Ltd., 
11^^  Cummer  Avenue, 
WILLOWDALE,  Ontario. 


"There  is  properly  no  history;  only  biography." 
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Mr.  R.  B.  Mernminger, 
U.  S,  Consul  General, 
360  University  Avenue, 
TORONTO,  Ontario. 

Mr.  Donald  W.  Middleton, 
Ontario  Federation  of  Agriculture, 
409  Huron  Street, 
TORONTO,  Ontario. 

Mr.  R.  H.  Millest, 
Industrial  Wastes  Branch, 
Ontario  V/ater  Resources  Comm. 

Mr.  C.  R.  Mills, 
Manager, 

Ontario  Forest  Industries, 
159  Bay  Street, 
TORONTO,  Ontario, 

Mr.   John  A.  S.  Milne , 
Hydrologist , 

Ontario  Hydro  Power  Comm., 
620  University  Avenue, 
TORONTO,  Ontario. 

Mr.  A.  D.  Misener, 
Director , 

Ontario  Research  Foundation, 
43  Queen's  Pk. 
TORONTO,  Ontario. 

Mr.  R.  John  Mitchele , 

Secretary  Manager, 

Toronto  Anglers  &  Hunters  Assn. , 

^5  King  Street  East, 

TORONTO,  Ontario* 

Mr.  W.  S.  Moir, 
District  Manager, 
Wallace  &  Tiernan, 
925  Warden  Avenue , 
SCARBOROUGH,  Ontario. 

Mr.  M.  B.  Mori son. 

Asst.  Chief, 

Timber  Branch, 

Dept.  of  Lands  &  Forests, 

Parliament  Bldgs,  East  Block, 

TORONTO,  Ontario. 

Mr.  Leslie  D.  Morris, 
Chemist, 

B-A  Oil  Co. ,  Ltd. , 
CLARKSON,  Ontario. 
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Mr.   J.  G.  Morrison, 
Abitibi  Power  &  Paper  Co.  Ltd. , 
40^  University  Avenue, 
TORONTO,  Ontario. 

Mr,   Alan  G.  Morton, 
Reporter , 

Hamilton  Spectator, 
HAMILTON,  Ontario. 

Dr.  William  Mosley, 
Medical  Officer  of  Health, 
City  Hall, 
TORONTO,  Ontario. 

Mr.  R.  E.  Mountain, 
P.  0,  Box  14, 
STRATFORD,  Ontario. 

Mr.  G.  E.  Mullis, 

Farm  &  Forest  Research  Co,  Ltd., 

P.  0,  Box  295, 

OAKVILLE,  Ontario. 

Mr.   D.  W.  Munn, 

Assistant  Property  Manager, 
Canadian  Canners  Limited, 
HAMILTON,  Ontai^io. 

Mr.   J„  W,  Murphy,  MoP. , 
Chairman , 

Cdn.  American  Committee  on 

Polluti  on , 
City  Hall, 
SARNIA,   Ontario „ 

Mr.   G.  R.  Newkirk, 
Mayor, 

City  of  Chatham, 
CHATHAM,  Ontario, 

Mr.   V.  N.  Norwood, 
Manager, 

Canadian  Oil  Companies, 
CORUNNA,  Ontario. 

Mr.  Kal  Ojala, 
Engineer, 

Graham  Reid  &  Associates  Ltd., 
264  Avenue  Road, 
TORONTO,  Ontario. 

Mr.  D.  N.  Omand, 
Dept.   of  Lands  &  Forests, 
Parliament  Bldgs.,  East  Block 
TORONTO,  Ontario. 

s  alone  are  wanted  in  life," 
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Mr.  Earl  J.  Orr, 

Asst.  Maintenance  Engineer, 

Dept.   of  Highways, 

Hwy.  401, 

WESTON,  Ontario, 

Dr.  Herman  Overgaard, 
Prof,  Waterloo  Lutheran 

University , 
.WATERLOO,  Ontario. 

Mr.  Len  Owers, 
Supervisor, 
Sewage  Works, 

Ontario  Water  Resources  Comm. 

Mr,  Warren  G.  Pack, 
Supervisor, 

Dept.  of  Municipal  Affairs, 
Box  Bay  Street, 
TORONTO,  Ontario. 

Mr.  W.  H.  Palm, 
President, 

Hinde  &  Dauch  Co.  of  Canada  Ltd. , 
43  Hanna  Avenue, 
TORONTO,  Ontario, 

Mr.  Byron  C,  Palmer, 

Supervisor 

Plant  Operations, 

Ontario  Water  Resources  Comm, 

Mr.  Allan  B.  Patterson, 
Department  of  Works, 
Metropolitan  Toronto, 
55  Eglinton  Avenue  East, 
TORONTO,  Ontario, 

Mr,  Norman  Pearson, 
Town  Planner, 

Conservation  Council  of  Ontario, 
3100  Guelph  Line, 

R    R  7^1 
BURLINGTON,  Ontario. 

Mr,  C,  G.  Parker, 
Engineer, 

C.  C,  Parker  &  Assoc.  Ltd., 

795  Main  Street  West, 
HAMILTON,  Ontario 


"Trouthe  is  the  hyeste  thing 


Mr,  H.  J.  Peiursson, 
Central  Mortgage  &  Housing, 
650  Lawrence  Avenue  West, 
-    TORONTO,  Ontario. 

Mr-.  R.  E.  Perks, 

Engineer, 

Texaco  Canada  Ltd., 
250  Lake  shore  Ave,,  E,, 
PORT  CREDIT,  Ontario, 

Mr.  C.  W.  Perry, 
Supervisor  of  Plant 

Operat  ions , 
Ontario  Water  Resources  Comm, 

Dr.  E.  G.  Pleva, 
Professor  of  Geography, 
University  of  Western  Ontario, 
LONDON,  Ontario, 

Mr,  Victor,   C.  Plowman, 
Manager, 

Farm  &  Forest  Research  Co., Ltd., 
P.  0,  Box  295, 
OAKVILLE,  Ontario, 

Mr,   C.  A.  Plummer, 
Salesman, 

Canadian  Johns  Manville, 
565  Lake shore  Road, 
PORT  CREDIT,  Ontario. 

Mr.   J.  H.  Pollard, 
Dept.  of  Planning  &  Development, 
454  University  Avenue, 
TORONTO,  Ontario 

Mr,  R.  D.  Pousette, 
Engineer, 

Shell  Oil  Co.  Limited, 
505  University  Avenue, 
TORONTO,  Ontario. 

Mr,  J .  A.  Powell, 
Inspector, 

Halton  County  Health  Unit, 
Main  Office, 
MILTON,  Ontario. 

Dr.  Gustav  Prevost, 
Director, 

Quebec  Fish  and  Game  Dept . , 
Parliament  Buildings, 
QUEBEC  CITY,  Quebec. 

that  man  may  kepe."      -  Chaucer. 


Mr.  G.  E.  Proctor, 

Proctor  &  Redfern, 

75  Eglinton  Avenue  East, 

TORONTO,  Ontario. 

Mr,  W,  Redelmeier, 

Planning  Board, 

City  of  Toronto, 

129  Adelaide  Street  West, 

4th  Floor, 

TORONTO,  Ontario. 

Mr.  D.  B.  Redfern, 
Engineer, 

Proctor  &  Redfern, 

75  Eglinton  Avenue  East, 

TORONTO,  Ontario. 

Mr,  Douglas  F,  Rhodes, 
Chemist , 

Canadian  Oil  Company, 
CORUNNA,  Ontario. 

Mr.  W.  L.  Rice, 
Civil  Engineer, 
Department  of  Public  Works, 
2  Lakehurst  Crescent, 
SCARBOROUGH,  Ontario. 

Mr.  G«  H,  Richards, 
City  Engineer, 
City  of  Brantford, 
City  Hall, 
BRANTFORD,  Ontario. 

Mr.  A„  H,  Richprdson, 
Engineer, 

Dept»  of  Planning  &  Development, 
454  University  Avenue, 
TORONTO,  Ontario. 

Mr.  Wells  Ritchie, 
Editor , 

Heavy  Construction  News, 
4^1  University  Avenue, 
TORONTO,  Ontario, 

Mr.  John  Roberts, 

Vice-President , 

Dakroe  Limited, 

26g7A  Eglinton  Ave.  West, 

TORONTO,  Ontario. 
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Mr.  D.»  C.  Eogers, 
Director  of  News  Services, 
CHCH-TV, 

HAMILTON,  Ontario. 

Mr.  John  Ruta, 
Newscaster , 
CKFH  Radio  Station, 
1  Grenville  Street, 
TORONTO,  Ontario. 

Mr.  Ken  Ryan, 
Geo.  Kent  (Canada)  Ltd. 
3^9  Horner  Avenue, 
TORONTO,  Ontario. 

Mr.  C.  A,  Sankey, 
Research  Director, 
Ontario  Paper  Co.  Ltd. , 
THOROLD,  Ontario. 

Mr.  R,  E.  Schmuck, 
Department  of  Planning  & 

Development, 
Parliament  Buildings, 
TORONTO,  Ontario. 

Mr.  G.  T,  C.  Scott, 

Canadian-British  Engineering 

Consultants , 
1662  Aven-.<e  Road, 

TORONTO,  Ontario. 
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Mr.  Ja cl'  Scott, 
Information  Officer, 
Ontario  Water  Resources  Comm. 
SOI  Bay  Street, 
Toront'^ ,  Ontario . 

Dr.  P.  A.  Scott, 

Medical  Officer  of  Health, 
Simcoe  County  Health  Unit, 
PARRIE,  Ontario. 

Mr.  W.  B.  Scott, 
Curator  of  i-'ishes, 
it.03^al  Ontario  Museum, 
100  (Queen's  Park, 
TORONTO,  Ontario. 


"The  rank  is  but  the  guinea *s  stamp; 
The  man*s  the  gowd  for  a'  that!" 


Burns. 
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Mr.  D.  A»  Secord, 
Honeywell  Controls  Limited, 
Vanderhoof  Avenue, 
LEASIDE,  Ontario. 

Mr.  A.  W.  Shattuck, 
Director  of  Construction 
Branch, 

Ontario  Water  Resources  Comm* 
SOI  Bay  Street, 
TORONTO,  Ontario, 

Mr«  Raymond  A.  Shaver, 
Chemist, 

Texaco  Canada  Limited, 
MONTREAL,  Quebec. 

Mr.  Eric  A.  Shields, 
Asst.  Chief  Engineer, 
Alliance  Paper  Mills  Ltd,, 
MERRITTON,  Ontario. 

Mr.  W.  R.  Silver, 
Plant  Engineer, 

W.  C,  Hardesty  Co.  of  Canada  Ltd., 
715  Kipling  Avenue  South, 
TORONTO,  Ontario. 

Mr.  R.  M.  Simpson, 
Commissioner, 

Ontario  Water  Resources  Commission, 
Bobsim  Investments  Ltd., 
1501  Carling  Avenue, 
OTTAWA,  Ontario. 

Mr.  Duncan  K.  Smith, 
Research  Associate, 
Ontario  Research  Foundation, 
43  Queen ^s  Park, 
TORONTO,  Ontario. 

Mr.  T.  R.  Smith, 
Engineer, 

Project  Planning  Associates  Ltd.  , 
40  Irwin  Avenue, 
TORONTO,  Ontario. 

Mr.  A,  M.  Snider, 
Chairman , 

Ontario  Water  Resources  Commission, 
Box  572, 

WATERLOO,  Ontario. 


Mr.  A.  B.  Sparling, 
Engineer, 

Provincial  Sanitary  Control  Comm. 
WINNIPEG,  Manitoba. 

Hon.  J.  Wilfred  Spooner, 
Minister , 

Department  of  Lands  &  Forests, 
Parliament  Bldgs.,  East  Block, 
TORONTO,  Ontario. 

Mr.  Trevor  G.  Stevens, 
Technologist, 
Canadian  Canners  Ltd., 
HAMILTON,  Ontario. 

Mr.  Malcolm  D,  Stewart, 

Chief  Municipal  Engineer, 

R.  K.  Kilborn  &  Associates  Ltd., 

36  Parklawn  Road, 

TORONTO,  Ontario. 

Dr.  L.  M.  Stewart, 
Medical  Officer  of  Health, 
Wentworth  County  Health  Unit, 
HAMILTON,  Ontario. 

Dr.  C.W.C.  Sturgeon, 
Director, 

Welland  &  District  Health  Unit, 
WELLAND,  Ontario. 

Mr.  J.  W.  Sutherland, 
Canadian  International  Paper 

Company, 
Box  266, 

MILTON,  Ontario. 

Mr.  E.  F.  Sutter, 
Field  Officer, 

Twelve-Mile  Creek  Conservation, 

Authority, 

Box  266, 

MILTON,  Ontario. 

Mr.  W.  M.  Swann,  • 
Engineer , 

Corp.  of  the  Twp .  of  Etobicoke, 
ETOBICOKE,  Ontario. 


"Indeed  the  idols  I  have  loved  so  ;Long  , 
Have  done  my  credit  in  this  world  much  wrong."        •-  Fitzgerald. 


Mr.  Symington, 
Dire.ctor, 

Simon-Carves  of  Canada, 
67-  Bay view  Avenue, 
TORONTO,  Ontario. 

Mr,  Kelvin  Symons, 
Stream  Sanitation  Branch, 
Ontario  Water  Resources  Commission, 
^01  Bay  Street, 
TORONTO,  Ontario. 

Mr.  D.  F.  Taylor, 
Chief  Planner, 

Department  of  Municipal  Affairs, 
SOI  Bay  Street, 
TORONTO,  Ontario. 

Mr.  Len  Tobias, 

Statistical  Engineer,  . 

Ontario  Water  Resources  Commission, 

^01  Bay  Street, 

TORONTO,  Ontario. 

Mr.  L.  A,  Tollington, 
Refinery  Chemist, 
B-A  Oil  Co.  Ltd., 

500  Bay  Street, 
TORONTO,  Ontario. 

Mr,  John  Trent, 

Public  &  Industrial  Relations  Ltd., 
35  Richmond  St,  West, 
TORONTO,  Ontario. 

Mr.  Ge  R.  Trewin, 
District  Engineer, 

Ontario  Water  Resources  Commission, 

501  Bay  Street, 
TORONTO,  Ontario. 

Mr.  Steve  Trower, 
Heavy  Construction  News, 
4^1  University  Avenue, 
TORONTO,  Ontario. 

Mr.  W,  Tworeck, 
Eng.  Lake  Pollution, 
Metro  Department  of  Works, 
55  Eglie  Avenue, 
TORONTO,  Ontario. 
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Mr.  T.  A.C.  Tyrrell, 

Deputy  Minister 

Dept.  of  Planning  &  Development, 
454  University  Avenue, 
TORONTO,  Ontario. 

Mr.  A.  L.  Van  L^ven, 
M.E.I.C.,  P.  Eng., 

711  Dowker  Drive ^ 
Baie  d^Urfe,  P.Q, 

Mr.  Lloyd  Van  Camp, 
Executive  Secretary, 
Canadian  Forestry  Association, 
4795  St.  Catharine  St.  West, 
MONTREAL  6,  Quebec. 

Dr.  James  A.  Vance, 
Commissioner, 

Ontario  Water  Resources  Commission 
163  Main  Street, 
WOODSTOCK,  Ontario. 

Mr.  L.  T.  Vlassoff, 

Bacteriologist , 

Ontario  Water  Resources  Commission 
SOI  Bay  Street, 
TORONTO,  Ontario. 

Mr,  A.  Von  Zuben, 
Municipal  Office, 
COOKSVILLE,  Ontario. 

Mr.  H.  Walker, 
Process  Engineer, 
B"A  Oil  Co«  Limited, 
SOO  Bay  Street, 
TORONTO,  Ontario. 

Mr.  W.  M.  Walkinshaw, 
Director, 

Environmental  Sanitation  Branch, 
Ontario  Department  of  Health, 
67  College  Street, 
TORONTO,  Ontario. 

Mr.  E,  L.  Ward, 

Department  of  Lands  &  Forests, 
Southern  Research  Station, 
MAPLE,  Ontario. 


Every  reform  was  once  a  private  opinion,  and  when  it 

shall  be  a  private  opinion  again  it  will  solve  the 

problem  of  the  age."  -  Emerson. 
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Hon.  We  K.  Warrender, 
Minister  of  Municipal  Affairs, 
204  Richmond  Street, 
TORONTO,  Ontario, 

Mr,  J.  A.  Watson, 
Engineer, 

McKinnon  Industries  Ltd, , 
ST.  CATHARINES,  Ontario. 

Mr.  Archie  K,  Watt, 

Supervisor  Ground  Water  Branch, 

Ontario  Water  Resources  Commission, 

gOl  Bay  Street, 

TORONTO,  Ontario. 

Mr.  L.  R.  Weber, 

Ontario  Agricultural  College, 

GUELPH,  Ontario. 

Mr.  C,  H.  Westcott, 
Executive  Assistant, 
Dept.  of  Energy  Resources, 
Parliament  Buildings, 
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Mr,  J,  Williams, 

Steel  Co,  of  Canada  Ltd,, 
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Ltd 


•  9 


Mr,  P.  W,  Williams, 
Staff  Manager, 

Canadian  Johns  Manville  Co., 
565  Lakeshore  Road  East, 
PORT  CREDIT,  Ontario, 

Mr,  C.  C,  Wimperley, 
Public  Relations  Assistant, 
Dept.  of  Municipal  Affairs, 
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TORONTO,  Ontario. 

Mr,  J.  W,  Wing, 
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Dryden  Paper  Co,  Ltd,, 
QUEBEC,  Quebec H 

Mr.  Gerry  Wolfram, 
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ST.,  CATHARINES,  Ontario. 

Mr,  Frank  Wood, 
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Marathon  Corp,  of  Canada, 
TOROJTO,  Ontario, 

Mr.  D,  Young, 
Manager, 

Canada  Iron  Foundries  Ltd. , 
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j{<    s;c>|c      >;«>!<  y^t^ 


"Every  reform  was  once  a  private  opinion,  and  when  it  shall 

be  a  private  opinion  again  it  will  solve  the  problem  of  the 
ase  • " 

^  -  Emerson. 
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Minister  of  Municipal  Affairs 
Province  of  Ontario 


An  Address  to  the  Ontario  Conference 
on  Coordinated  Water  Pollution  Control 
November  29,  I960 
Toronto,  Ontario 
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It  is  with  a  great  deal  of  pleasure  that  I  extend  to  you 
today,  on  behalf  of  the  Province,  a  sincere  welcome  to  this 
Conference,     The  large  numbers  responding  to  our  invitation  have 
far  exceeded  our  expectations,     I  hope  that  you  will    ,    ■  .jr- 
inconvenienced  urdul.,   if  ycu  '^'ind  the  facilities  of        '   -^eetir ;. 
place  somewhat  crowded,     lo  vjdo  our  wish   .o  hold  at  j.easL  part 
of  the  Conference  in  this  new  laboratory  and  research  building 
so  that  you  would  have  an  opportunity  to  inspect  it  and  see  at 
first  hand  the  modern  facilities  made  available  for  assisting  in 
the  program  of  the  Commission, 

As  you  will  s-3    rrom  the      ^ogram  this  is  a  conference  direct- 
ed to  coordination  of  water  pollution  control  efforts.  Invitations 
were  extended  to    munici;  aliti-oS,   industries,  related  organiza- 
tions, governmental  cieportmerits  j  and  others  are  interested  in 
water  pollution.     Those  attending  will  represent  an  important  cross- 
section  of  this  Province,  and  th.rugh  your  discussions  we  hope 
for  beneficial  and  lasting  results. 

In  the  papers  and  the  panel  discussions  you  will  be  given 
information  on  what  has  been  accomplished  in  pollution  control, 
what  is  the  present  status,  and  what  is  required  for  the  future. 
The  work  of  the  Water  Resources  Commission  and  its  plans  will 
be  presented  to  you. 

Mater  pollution  is  a  world-wide  p'^oblem  today.  Water 
resources  must  be  conserved  and  protected  if  we  expect  to  make 
progress  and  to  provide  a  favorable  environment  for  our  people. 
Many  groups  are  concerned  with  water  pollution.     Often  their 
efforts  are  in  different  directions.     They  seek  different 
objectives,  and  sometimes  there  is  an  overlapping  of  efforts. 
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Yet  all  basically  seek  the  same  objective,  the  protection  of 
water  supplies  for  the  beneficial  use  of  all. 

The  Water  Resources  Commission  is  naturally  concerned 
with  stream  pollution,  so  also  is  my  Department  of  Municipal 
Affairse     Since  the  Commission  was  transferred  to  the  Minister 
of  Municipal  Affairs  1  have  conferred  regularly  with  the 
Commission  members  on  their  problems.     As  a  result  of  these 
discussions  it  was  felt  that  every  effort  should  be  made  to 
bring  together  representatives  of  all  groups  interested  or 
involved  in  pollution  control.     Co-ordination  of  efforts  is 
essential  if  the  best  results  are  to  be  attained,  and 
especially  in  a  problem  of  such  widespread  involvements. 
You  will  have  an  opportunity  to  review  these  many  matters, 
to  express  your  views,  and  to  offer  suggestions  for  improve- 
ment of  our  program. 

I  should  like  to  thank  the  authors  of  papers  and  all 
participants  in  this  conference.  We  are  greatly  indebted 
to  you  for  giving  us  your  time  and  guidance , 

The  dinner  tonight  will  be  addressed  by  an  eminent 
engineer,  the  Assistant  Surgeon  General  of  the  U.S. Public 
Health  Service,  Dr. Mark  D.Hollis,     For  the  luncheon  tomorrow 
we  are  fortunate  in  having  the  new  Minister  of  Northern 
Affairs  and  Natural  Resources,  the  Honourable  Walter 
Dinsdale. 

I  should  like  also  to  make  mention  of  the  presentation 
of  Awards  at  the  dinner  tonight  to  three  citizens  who  have 
made  outstanding  contributions  in  the  water  pollution  control 
field.     These  Distinguished  Service  Awards  will  give  some 
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recognition  to  their  accomplishments. 

You  are  meeting  today  in  a  building  which  the  Government 
has  constructed  for  the  Water  Resources  Commission.    You  will 
have  an  opportunity  to  inspect  it  and  to  learn  more  about  the 
tests  carried  out,  and  other  parts  of  the  program  designed  to 
serve  you.    The  Commission  has  made  great  progress  in  the  short 
time  of  its  operation.     It  is  anxious  to  serve  effectively.  The 
Government  is  supporting  these  efforts,  and  this  building  is  an 
indication  of  the  Government's  interest  in  the  works  of  the 
Commission  and  in  pollution  control  in  particular. 

I  wish  you  every  success  in  your  deliberations  at  the 
Conference.     You  will  be  asked  to  say  whether  such  conferences 
should  be  regular  events.     It  is  intended  to  publish  in  booklet 
form  these  papers  and  discussions,  and  in  this  way  you  will  have 
a  record  of  what  took  place,  and  others  also  will  gain  by  the 
exchange  of  informat T nn. 


COORDINATION  AND  COOPERATION  IN  POLLUTION  CONTROL  PROGRAMS 


By 

G.  S»  MacNaughton,  M.P.P. 
Commissioner 
Ontario  Water  Resources  Commission 


An  Address  to  the  Ontario  Conference 
On  Coordinated  Water  Pollution  Control 
November  29 #  I960 
Toronto,  Ontario 


As  a  member  of  the  Ontario  Water  Resources  Commission  may 
I,  on  behalf  of  the  Commission,  add  our  welcome  to  that  of  Mr. 
Warrender^s.     Your  attendance  here  today  has  double  significance. 
First,  it  demonstrates  forcefully,  the  widespread  concern  and 
interest  in  the  problem  of  water  pollution  control.     Second,  you 
are  contributing  measurably  to  a  new  approach  to  bringing  about  a 
workable  solution  for  water  pollution  control--a  solution  that 
can  not  only  serve  us  here  in  Ontario,  but  all  parts  of  our  nation 
faced  with  this  increasingly  serious  problem. 

In  my  remarks  to  you  this  morning  I  will  attempt  to  keynote 
the  need  for  co-ordination  and  co-operation  in  pollution  control 
programs,  and  to  develop  the  conference  objectives — the  need  for 
our  being  here,  the  need  for  co-ordination  in  our  control  programs. 

Ample  water  resources  are  the  greatest  national  asset  of 
any  country.     They  can  bring  as  much  wealth  and  prosperity  as  any 
of  our  precious  mineral  resources.     They  keep  our  lands  from 
becoming  drifting  deserts,  supply  electricity  to  light  our  homes 
and  power  to  drive  the  wheels  of  industry,  provide  cheap  transporta- 
tion, and  many  other  uses  that  are  important  for  our  well-being, 
But  most  important  of  all--water  is  there  in  a  natural  pure  state 
to  keep  us  alive  and  healthy. 

Fortunately,  Ontario  has  been  blessed  with  an  abundance  of 
water.     Twelve  percent  of  this  province's  surface  area  is  covered 
by  water  and  further  reserves  lie  underground.     Unfortunately,  in 
developing  our  modem  society  this  abundance  is  being  seriously 
impaired.     We  are  using  more  water  per  capita  each  year,  our 
population  and  the  demands  of  industry  are  also  steadily  increasing. 
These  mounting  demands  are  not  the  great  problem,  however,  although 
it  is  conceivable  that  they  may  become  great  in  years  to  come. 
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Our  great  problem,  and  one  that  demands  concerted  and 
continuous  attention,  is  the  tremendous  loss  of  our  water  resources 
through  pollution.     Southern  Ontario,  with  its  intense  concentration 
of  people  and  industry  today  has  hardly  a  stream  or  body  of  water 
that  is  not  polluted  in  some  degree.     Left  unchecked,  it  is  not 
unlikely  that  all  of  the  water  resources  serving  this  great 
heartland  of  Canada  would  have  reached  such  a  saturation  of 
contamination  that  they  would  virtually  become  useless.     Let  us 
pause  and  just  think  what  that  would  mean. 

The  obvious  result — we  would  not  be  able  to  drink  water  with 
safety  for  our  health  unless  it  contained  high  concentrations  of 
repulsive  chemical  purifiers.     Also,  many  of  the  industries  that 
contribute  to  our  economy  depend  on  pure  water,  and  by  pure  I  mean 
free  of  even  purifying  chemicals.     The  addition  of  high  concentrations 
of  chemical  purifiers,  while  they  make  v/ater  safe  to  drink,  would 
make  it  useless  for  some  industrial  operations  and  they  would  be 
obliged  to  seek  new  locations  with  untold  effect  upon  our  economy. 

This  threat  of  pollution  reached  such  a  stage  only  a  few 
years  ago  that  many  groups  and  agencies  became  concerned  for  the 
protection  of  our  water  supplies.     The  diversity  of  interests  of 
these  bodies  resulted  in  many  attempts  to  approach  the  problem, 
in  a  variety  of  ways--farmers  had  their  special  problem,  fishermen 
another,   conservationists,  industrialists,  health  authorities,  town 
planners,  municipal  authorities,  government  departments — they  all 
became  interested  for  their  own  special  reasons.     As  a  result  much 
legislation  has  grown  from  the  many  attempts  to  approach  what  is 
essentially  a  common  problem.     The  end  result  has  been  considerable 
confusion  and,  in  some  instances,  a  waste  of  effort. 


As  recently  as  four  years  ago,  the  Ontario  Government, 
realizing  that  the  problem  of  pollution  was  creating  a  serious 
threat  to  the  well-being  of  our  province,  established  the  Ontario 
Water  Resources  Commission.     Its  two  broad  functions  are  to 
finance,  build  and  operate  water  and  sewage  projects  for 
municipalities  and  supervise  the  use  of  the  water  resources  of 
the  province.     In  the  latter  category,  it  is  empowered  to  keep 
a  close  check  on  stream  pollution  and  has  statutory  authority 
to  take  action  against  individuals,   industries  and  municipalities 
for  non-compliance  with  orders  that  it  may  issue  for  the  prevention 
of  pollution, 

I  might  say  at  this  point  that  these  are  not  just  paper 
enforcement  powers.     The  government  was  farsighted  enough  to 
put  teeth  into  the  Ontario  Water  Resources  Commission  Act.  Fines 
ranging  from  $100  to  $1,000  a  day  and  imprisonment  up  to  one 
year  are  provided  for  use  when  necessary,  and  on  occasion  it  has 
been  necessary  to  impose  penalties  where  deliberate  non-compliance 
has  taken  place. 

I  also  would  like  to  make  it  clear  that  the  policy  of  the 
Commission  has  been,  and  I  hope  always  will  be,  to  accomplish 
its  function  through  cooperative  action.     But  the  Commission 
does  not  intend  to  be  weak  or  derelict  in  its  responsibility 
where  flagrant  disregard  of  pollution  controls  are  found. 
Indeed,  should  the  desired  degree  of  co-operation  not  be 
forthcoming,  the  day  may  not  be  far     off  when  the  Commission  will 
have  to  employ  more  effective  methods  to  enforce  its  regulations, 
in  order  to  accomplish  its  task  of  restoring  purity  to  our  water 
resources.     It  is  probably  safe  to  say  "that  the  time  has 
arrived  when  every  situation  will  be  even  more  thoroughly  reviewed 


and  enforcement  procedures  instituted  whenever  and  wherever  warranted." 

Perhaps  I  should  explain  at  this  point  that  when  the  Commission 
came  into  being,  there  were  155  Ontario  municipalities  needing  public 
water  works  and  ^1  municipalities  had  no  sewage  facilities,  although 
they  were  considered  large  enough  to  require  such  services.  Also 
a  large  proportion  of  sewage  treatment  plants  then  in  existence, 
139  out  of  226  were  only  equipped  for  primary  treatment,   instead  of 
secondary  treatment  which  the  Commission  sets  as  the  objective  for 
protection  of  water  quality.     Seventy-two  municipalities  14  of  them 
cities,  42  towns,  3  villages  and  13  suburban  areas — that  had  sewer 
facilities  lacked  treatment  facilities.     Major  programs  of  expansion 
were  needed.     A  survey  predicted  that  over  a  20-year  period, 
Ontario  would  have  to  spend  $2.5  billion  dollars  to  reclaim  our 
polluted  resources  and  develop  new  sources  of  water.     This  was  the 
problem  confronting  the  Commission  in  1957  following  a  year  of 
survey.     The  past  three  years  have  been  spent  in  gett  ing  "geared 
for  action"  so  to  speak  and  "catching  up  with  projects  where  work 
was  most  needed".     Demand  for  Commission  services  to  date  has 
resulted  in  I36  projects  constructed,  under  construction  or  under 
agreement  for  construction.     These  projects  as  of  October  31,  I960, 
have  a  direct  value  of  $55,000,000  with  approximately  $40,000,000 
of  this  amount  allocated  to  sewage  works.     The  Commission's  direct 
expenditures  are  now  running  at  upwards  of  $20,000,000  a  year.  In 
addition,  through  leadership,  co-operation  and  financing,  it  is 
encouraging  municipalities  to  carry  out  their  own  projects  and  approves 
for  municipalities  an  average  of  an  additional  $65,000,000  in 
construction  yearly.     County  by  county,  district  by  district,  this 
survey  work  continues,  with  teams  of  technical  staff  assembling  data 
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during  the  summer  months  and  relating  their  findings  during 
the  winter. 

Yet,  these  works  that  I  speak  of  are  only  scratching  the 
surface — they  represent  only  the  beginning  of  the  first 
stage  in  a  long-term,  steadily  expanding  development  in  this 
field.     The  problem  of  the  municipalities  was  an  acute  one. 
I  am  happy  to  say  that  the  Commission  now  feels  that  it's 
program  is  well  in  hand  in  this  field.     The  Commission 
believes,  that  while  continuing  the  program  of  actual 
pollution  abatement  measures  at  the  municipal  and  local  level 
in  acute  areas — the  front  must  be  broadened  if  the  required 
rate  of  accomplishment  is  to  be  achieved. 

The  problems  of  pollution  are  so  diversified  that  they 
call  for  co-ordination--co--ordination  of  planning  and  co- 
ordinated action.     At  this  stage  an  accelerated  program  of 
research  is  needed  to  determine  the  effects  of  industrial 
waste  materials  in  our  v/aters  and  the  most  efficient  and 
economic  approach  to  eliminating  or  counteracting  them.  In 
this  respect,   I  might  point  out  that  the  Commission  anticipated 
such  a  need  and  the  result  has  been  this  fine  building  in 
which  you  are  meeting,  opened  only  at  the  beginning  of  this 
month.     It  has  been  described  by  authorities  concerned  with 
this  field  as  the  finest  of  its  type  in  the  world  for  both 
facilities  and  the  breadth  of  research  it  can  undertake. 

I  should  not  overlook  the  fact  that  certain  industries, 
recognizing  the  importance  of  pollution  control,  have  allocated 
funds  and  laboratory  facilities  to  undertake  research.  They 
also  have  indicated  a.  desire  to  co-operate  with  the  Commission 
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in  pooling  information  gathered  in  their  respective  programs.  I 
said  there  were  certain  industries  doing  this--some  that  come  to 
mind  are  the  oil  and  pulp  industries-~but  there  is  a  great  need  for 
expanding  research  to  cover  many  other  industries,  such  as  chemical, 
steel,  food  processing  and  milk  industries. 

Now  that  this  laboratory  is  established,  it  is  available  to 
provide  leadership,  co-ordination  and  expansion  of  scientific 
research  not  only  between  industries,  but  between  governments 
and  all  branches  of  government,   so  there  can  be  an  accelerated 
effort  on  the  part  of  all  interested  parties  in  an  ever  broadening 
program  of  restoration  of  our  precious  water  resources. 

In  order  to  have  an  effective  program  to  deal  with  our 
pollution  problems  there  must  be  co-ordination  of  planning,  ^Vhile 
the  individual  efforts  of  many  organizations  and  official  bodies 
have  been  appreciated,  only  a  pooling  of  these  efforts  can  result 
in  the  required  degree  of  accomplishment. 

To  this  end  it  is  hoped  that  your  deliberations  will  provide 
an  indication  as  to  the  most  efficient  means  of  bringing  about  an 
overall  plan  that  can  utilize  the  knowledge,  ability  and  resources 
of  these  many  interested  parties,  under  centralized  supervision, 
Perhaps--and  I  only  offer  this  as  a  thought,  — perhaps,  one  of  the 
results  of  this  conference  could  be  a  general  advisory  groups  made 
up  of  representatives  of  government,  municipalities,  industry, 
agriculture,  conservation  organizations  and  all  actively  interested 
parties. 

From  such  an  organization,  it  is  possible  that  an  overall 
program  of  action  giving  consideration  to  the  various  interests 
on  a  priority  basis  could  evolve  for  the  general  good  of  the 
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province  and  indeed  for  Canada. 

There  already  is  a  Water  and  Pollution  Advisory  Committee  made 
up  of  representatives  of  various  Ontario  government  departments — 
eight  in  all — that  have  interests  in  this  field  and  it  is 
possible  that  this  group  could  be  broadened  to  include  represen- 
tatives of  outside  interests* 

The  Ontario  government  has  now  the  most  comprehensive 
approach  of  any  province  in  Canada  to  meeting  the  problem  of 
pollution.     I'^Iuch  of  the  work  that  has  already  been  carried  out 
has  been  a  pioneering  effort  in  this  field.     We  here  in  Ontario 
will  continue  a  vigorous  campaign  to  rid  our  water  resources  of 
contamination  and  this  government  offers  full  and  free  cooperation 
to  any  other  governments  facing  the  same  problem. 

It  is  heartening  to  note  that  the  federal  government 
intends  to  offer  aid  by  assisting  local  authorities.  While 
details  of  the  federal  program  are  not  made  public  I  would  like 
to  quote  from  the  Speech  From  The  Throne  in  this  respect: 

"The  pollution  of  Canada ^s  water  supplies  is  a  serious 
problem  confronting  many  communities;   its  correction  or 
prevention  involves  substantial  further  investment  in  sound 
urban  developments,, 

"It  will  therefore  be  proposed  to  you  that  the  Central 
Mortgage  and  Housing  Corporation  be  authorized  to  make  long- 
term  loans  to  local  authorities  for  approved  projects  for 
sewage  disposal  and  treatment,  up  to  two-thirds  of  the  costs  of 
such  projects,  on  terms  similar  to  those  of  loans  for  limited 
dividend  housing  projects, 

"As  a  special  incentive  for  prompt  action  on  this  urgent 
problem.  Parliament  will  be  asked  to  authorize  the  Crown  to 
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write-off  one-quarter  of  the  amount  of  any  such  loan  expended  on  work 
done  before  April,  I963." 
End  of  quote. 

These  long-term  loans  to  limited-dividend  companies  are  made  at 
the  current  rate  of  five  and  one-eighth  percent  for  50  years. 

Ontario  welcomes  this  federal  move  and  it  is  hoped  that  it 
can  accelerate  the  work  now  being  done  in  the  province  to  overcome 
our  present  problems  of  water  pollution.     The  entire  facilities 
of  the  Ontario  Water  Resources  Commission  are  at  the  disposal  of 
Ottawa  in  any  way  they  can  be  used  to  broaden  the  efforts  of 
pollution  control. 

While  we  in  Ontario  have  long  recognized  the  seriousness  of 
pollution  and  took  action  to  overcome  it,  we  recognize  that  it  is 
not  just  a  provincial  concern o     Pollution,  as  the  Speech  From  The 
Throne  says  so  f orthrightly ,  is  a  national  problem. 

This  problem  is  so  important  to  the  welfare  and  economy  of  our 
nation  that  it  cannot  be  confined  to  any  one  level  of  government 
or  segment  of  society.     Pollution  has  grown  to  such  proportions 
that  it  must  be  the  concern  of  all.     Because  it  is  of  such  wide- 
spread concern,  it  requires  co-ordinated  action  for  the  common 
good  of  alio 

You,  who  have  come  here  for  this  conference,  exemplify  how 
widespread  this  concern  really  is.     Among  you  are  scientists, 
engineers,  health  authorities,  town  planners,  representatives  of 
industry  and  agriculture,  municipalities  and  many  departments  of 
government.     We  are  also  happy  to  have  delegates  from  the  United 
States,  and  our  sister  provinces  of  I4anitoba,  Quebec  and  New 
Brunswick, 

A  look  at  your  program  shows  that  this  problem  of  water 
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pollution  will  be  approached  from  practically  all  levels.  What 
is  sought  at  this  conference  is  a  forthright  analysis  of  the 
problem,  to  place  it  in  proper  perspective  for  a  better  utilization 
of  all  efforts  in  this  important  field.     I  expect  that  all  of  us 
will  learn  much  more  of  each  others  particular  problems  and 
sincerely  hope  that  better  understanding  and  continued  co- 
operation will  bring  us  closer  to  an  effective  solution. 

In  conclusion  may  I  refer  to  an  editorial  which  appeared 
in  yesterdays  Globe  and  Mail,  I  quote: 

"The  Ontario  Conference  On  Coordinated  Water  Pollution  Control, 
to  be  held  in  Toronto  on  Tuesday  and  Wednesday  of  this  week  under 
the  sponsorship  of  the  Ontario  Water  Resources  Commission,  is 
generating  considerable  interest  in  Ottawa". 

Further  it  goes  on  to  say: 

"Because  the  nation's  resources,  which  include  water, 
are  vested  in  the  Provinces,  Ottawa  is  unable  to  deal  directly 
with  the  problem,  but  through  financial  assistance  and  education, 
it  can  make  a  notable  contribution" <, 

May  I  repeat  and  emphasize,  that  the  efficient  machinery 
provided  by  the  Ontario  V/ater  Resources  Commission,  is  available 
for  the  fullest  implementation  of  all  effective  measures  of 
control  and  research,  in  Ontario  and  is  ready  to  assist  in  a 
national  program.     Now  that  national  recognition  of  the  problem 
has  been  evidenced — may  we  express  the  hope  that  in  the  not  too 
distant  future  our  thoughts  may  be  directed  to  the  International 
aspects  of  the  situation,   in  which  sphere,  I  am  confident  Ontario, 
through  the  Commission,  can  and  stands  ready  to  play  an  important 
part. 
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Discussion 

The  discussion  on  this  paper  emphasized  the  cooperation 
needed  to  ensure  best  use  of  available  water  supplies,  the 
general  program  of  the  Great  Lakes  Institute,  the  need  for 
coordination  of  related  legislation  in  this  field  all  across 
Canada  and  how  it  might  be  done;  the  need  for  coordinated 
efforts  in  the  control  of  all  pollution  in  the  Great  Lekes, 
and  changes  in  the  Shipping  Act  to  control  sewage,  oil  and 
refuse  from  vessels. 

»l,  »0  -I,  »1,  »V  »l,  J, 

'1'  'I-  ■'I-  '1^  '1-  'I-  'r  '1^  1^  'V 

"When  nature  has  work  to  be  done,  she  creates  a  genius  to  do  it." 

-  Emerson, 
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There  is  good  reason  for  satisfaction  in  the  attention 
being  given  to-day  to  the  protection  and  beneficial  uses  of 
water  resources «     There  is  world  wide  recognition  of  an  ever- 
present  problem  of  the  first  magnitude,     Ontario  is  cognizant 
of  the  value  of  its  water  resources  and  the  dominant  needs  of 
these  for  our  rapidly  growing  population  and  tremendous  indus- 
trial expansion.     No  longer  can  we  squander  or  ignore  this 
great  natural  resource.     Similarly  we  cannot  expect  that  our 
developments  will  be  confined  to  the  great  lakes  and  major 
rivers.     Provision  must  be  made  instead  for  supplying  water 
to  all  places  offering  other  opportunities  for  progress. 
Since  rainfall  and  runoff  are  variable  we  can  meet  the  needs 
of  inland  areas  either  by  transporting  water  from  distant 
sources  or  by  preserving  and  protecting  all  supplies.  No 
country  can  afford  to  destroy  its  water  resources.  This 
creates  the  problem  of  pollution  control. 
The  OTOC  Program  . 

The  program  of  the  Ontario  Water  Resources  Commission 
which  began  in  1956  following  the  passage  of  legislation, 
covers  a  wide  field.     As  the  name  implies  it  deals  with  this 
special  natural  resource.     This  new  program  resulted  from  a 
number  of  conditions  which  had  been  developing  over  a  period 


of  timee     Two  of  these  were  uneven  distribution  of  water 
supplies  and  the  degradation  of  other  waters  by  pollution. 

While  much  of  southern  Ontario  has  access  to  the  Great 
Lakes  System  and  to  major  streams,  there  was  at  the  same  time 
a  critical  shortage  of  suitable  water  in  some  island  areas. 
This  could  not  be  attributed  to  an  inadequate  annual  rain- 
fall.    Rapid  runoff  of  this  rainfall,   combined  with  ground 
conditions  and  pollution,  had  a  serious  effect.  Conserva- 
tion measures  for  water  had  not  been  adopted  and  in  many 
places  there  was  either  little  ground  water  storage  or  it 
was  adversely  affected  by  chemicals  in  the  ground. 
Pollution  ot  Ontario  waters,  as  in  so  many  other  places 
in  the  world  was  clestroying  waters  for  normal  uses  and 
creating  nuisance  cohditions« 

This  was  the  condition  in  Ontario  in  1956  when  an  act 
of  the  Legislature  created  a  Water  Resources  Commission. 
The  most  critical  situation  was  in  the  southern  part  of  the 
province,  and  unfortunately  this  was  combined  with  a  rapid 
growing  in  population  and  industry.  The  two  conditions  could 
not  long  exist  together  without  serious  effects.     The  growth 
opportunities  in  this  area  compelled  speedy  action  to  ensure 
adequate  and  safe  water  supplies. 
The  Ontario  Water  Resources  Commission  Act 

The  authority  given  to  this  new  commission  is  contained 
in  the  Ontario  Water  Resources  Commission  Act  1957.  In 
general  terms  it  was: 

(1)     to  exercise  supervision  over  all  water  and  sewage 


works  in  the  province  and  to  ensure  safety  of  drinking 
waters,  and  control  of  pollution  of  water  courses. 
(2)  to  construct  water  and  sewage  projects  for  municipal- 
ities and  others,  including  the  design,  construction, 
financing,  and  operation. 
This  Legislation  necessitated  a  transfer  of  certain  activities 
which  had  been  carried  on  by  the  Ontario  Department  of  Health, 
chiefly  the  supervision  of  water  and  sewage  works  and  stream 
sanitation.     The  new  program  for  water  and  sewage  works  construct- 
ion was  a  distinct  departure  from  the  procedures  of  the  past.  It 
is  believed  to  be  different  also  from  the  practices  followed  in 
other  countries.     The  object,  of  course,  was  to  help  municioal- 
ities  in  meeting  their  demands  for  these  utilities.  The 
Commission  offered  financial  advantages  as  well  as  expert  tech- 
nical assistance  in  the  planning,  construction  and  operation 
of  the  works. 

Emphasis  on  Pollution  Control 

While  the  Commission's  activities  cover  a  wide  field  great 
emphasis  has  been  placed  on  the  protection  of  available  water 
resources  from  pollution.     This  must  be  considered  as  a  sound 
program  for  the  best  use  to  be  made  of  waters,  surface,  and 
underground.     Accordingly  this  paper  v/ill  deal  only  with  the 
pollution  aspects  of  the  Commission's  full  program  on  water 
resources. 

At  the  outset  it  may  be  well  to  call  attention  to  the 
pollution  problems  which  exist  throughout  the  world.  The 
United  States,  Great  Britain,  and  other  countries  have  been 
confronted  with  serious  stream  pollution,  and  they  have  been 
endeavouring  to  find  effective  solutions.     Much  of  this  can 


be  attributed  to  deferment  of  needed  treatment  plant  construct- 
ion in  the  depression  years  and  during  the  war,  and  also  to 
a  lack  of  public  appreciation  of  the  significance  of  this 
predicament.     Aroused  support  for  these  measures,  as  well 
as  effective  facilities  for  carrying  them  out,  was  impera- 
tive without  delay. 
Methods  of  Approach 

When  the  OWRC  was  created  it  was  necessary,  as  a  first 
step,  to  determine  how  the  program  was  to  be  undertaken. 
A  survey  of  the  situation  was  essential  to  learn  what  was 
required  and  how  best  to  meet  these  needs.     This  included 
the  extent  of  pollution  of  the  water  courses  of  the  province, 
the  types  of  pollution,  and  how  these  might  be  expected  to 
respond  to  normal  treatment  processes,  as  well  as  stream 
standards  to  be  met,  the  costs  involved,  the  methods  for 
raising  the  costs  for  these  works.     Most  of  the  first  year 
of  the  Commission's  time  was  devoted  to  these  investigations, 
the  result  of  which  was  the  passing  of  an  entirely  new  Act  in 
1957  which  formed  the  basis  of  the  present  procedures. 
The  Problems  Encountered 

It  became  clear  at  the  beginning  that  a  number  of 
problems  had  to  be  overcome  if  the  program  was  to  be  success- 
ful.    There  was  much  pollution  of  streams  due  to  the  conditions 
already  referred  to.     There  was  also  a  change  in  the  kinds  of 
pollution.     Generally  one  thinks  of  water  pollution  as  consist- 
ing of  domestic  sewage  or  industrial  wastes.     The  relationship 
between  these  varies  and  has  been  changing  markedly  in 
Ontario.     This  is  well  illustrated  by  the  two  surveys  of 
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pollution  of  the  boundary  waters  between  the  United  States  and 
Canada.    When  the  first  investigation  was  made  in  1913  by  the 
International  Joint  Commission  domestic  sewage  was  the  problem, 
and  little  consideration  was  given  to  industrial  wastes.  In 
the  more  recent  survey  of  1946-4^  the  condition  has  almost 
reversed  itself  in  that  while  sewage  was  still  very  imDortant 
the  wastes  from  industrial  processes  had  reached  a  new  and  ever- 
increasing  status,  especially  when  it  was  recognized  that  some 
of  these  wastes  even  in  very  small  quantities  can  have  serious 
effects  on  streams,  and  which  may  persist  for  long  distances  and 
much  time. 

Other  problems  to  be  faced  were  acceptable  stream  standards. 
How  far  is  it  necessary  to  treat  wastes,  what  quality  is  to  be 
expected  in  a  stream,  and  what  purposes  is  that  stream  to  serve? 
These  are  both  technical  and  public  matters.     The  treatment  of 
certain  industrial  wastes  creates  difficult  technical  problems. 
Solutions  which  are  workable  and  reasonable  in  costs  have  not 
been  readily  available.     In  addition  to  this  the  development  of 
new  industrial  products  and  the  changing  of  manufacturing 
processes  result  in  almost  continuous  changing  of  the  wastes. 
Adequate  research  must  go  along  with  this  industrial  practice 
if  the  streams  are  to  be  protected  and  these  new  wastes  are  to 
be  controlled. 

Another  difficulty  which  seems  always  to  be  present  was  the 
financing  of  remedial  works.     Both  municipalities  and  industries 
have  found  difficulty  in  raising  money  for  waste  treatment. 
This  is  no  d.  ,ibt  due  in  part  to  lack  of  appreciation  of  such 
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expenditures  by  the  public  in  relation  to  their  other  needs. 

The  above  are  but  some  of  the  problems  which  are  likely 
to  be  encountered  in  preparing  an  effective  program  for 
pollution  control.     The  solution  to  these  difficulties  must 
be  found. 

How  the  Problems  were  Attacked 

In  preparing  its  program  for  pollution  control  the 
Commission  gave  careful  attention  to  a  number  of  procedures. 
It  decided  how  the  problem  was  to  be  attacked,  and  what  was 
desired  as  an  immediate  objective,  and  what  would  be  required 
for  a  long  range  effort.     A  discussion  of  some  of  these  matters 
would  seem  pertinent  here. 

One  of  the  first  factors  to  be  considered  was  a  clear  cut 
definition  of  objectives.    What  was  desired,  as  well  as  feas- 
ible, in  stream  sanitation?    Was  it  expected  that  the  stream 
would  be  kept  almost  entirely  free  of  contamination  or  was  it 
expected  that  full  use  would  be  made  of  that  stream  for  carry- 
ing away  some  waste,  and  giving  further  purification  to  it. 
It  will  be  apparent  that  no  stream  serving  urban  Communities 
can  be  entirely  free  of  pollution,  but  it  can  be  kept  in  a 
clean  condition  ready  to  meet  all  or  most  requirements. 
This  cleanliness  is  the  objective  in  water  quality. 

A  second  factor  was  continuous  supervision  over  all 
possible  sources  of  pollution.     This  must  include  municipal 
sevjBZ'  works,  industrial  sewers,  private  outfalls,  and  all 
discharges  to  a  water  course  regardless  of  the  type  of 
impairment  of  stream  qua!  Itv  which  might  result  therefrom. 


This  called  for  a  field  staff  and  laboratory  facilities  adequate 
to  meet  the  needs.     Pollution  control  can  be  effective  only- 
through  constant  contact  with  these  matters,  and  the  Commission 
has  adopted  this  practice  as  an  integral  part  of  its  program. 

Financial  problems  which  loom  so  large  in  these  nrograms 
must  be  reduced  wherever  possible.     The  Commission's  program  to 
build,  finance,  and  operate  trunk  sewers  and  waste  treatment 
plants,  using  the  credit  of  the  Province  to  obtain  favourable 
borrowing  rates,  was  directed  against  this  Carrier. 

Sewage  and  industrial  waste  treatment  practice  changes 
continuously,  and  this  is  likely  to  affect  costs.     The  Commission 
aimed  at  building  a  technical  and  administrative  staff  capable 
of  dealing  with  these  requirements  and  of  incorporating  in  our 
own  projects  these  newer  ideas  as  well  as  assisting  municinalit- 
ies  on  other  works.     The  Commission  is  in  a  favourable  position 
in  this  through  the  contact  of  its  staff  with  all  works  through- 
out the  province  as  well  as  in  many  other  places,  and  by  the 
laboratory  facilities  now  available. 

The  operation  of  all  Commission  built  sewage  works  through 
its  Division  of  Plant  operations  is  an  attempt  to  ensure  that 
the  facilities  are  operated  continuously  to  give  the  best 
results. 

These  are  but  some  of  the  methods  developed  by  the 
Commission  in  its  program  of  overcoming  problems  which  had 
previously  complicated  progress.     Alertness  to  the  needs  at  all 
times  is  the  watchword  and  guide  of  the  Commission. 


The  necessity  for  Coordination  of  the  efforts  of  gll 
groups  and  individuals  in  pollution  control  programs  will, 
it  is  hoped,  be  apparent.     In  that  way  best  results  can 
be  assured  and  manpower  economies  be  effected. 
What  has  been  accomplished 

The  objectives  of  the  Commission  have  been  set  out,  and 
the  procedures  have  been  established.     It  now  remains  to  be 
seen  what  has  been  accomplished  in  over  3  years  since  the 
revised  legislation  camd  into  effect  in  1957.     Is  progress 
being  made,  are  we  holding  our  own  in  the  battle,  or  are 
we  falling  behind?    Are  further  steps  needed  to  meet  the 
problems  in  a  reasonable  length  of  time?    These  aire 
answers  which  the  Commission  continuously  has  before  it 
and  they  are  naturally  Somewhat  of  concern  to  the  public 
and  those  who  are  spending  money  on  these  corrective  works, 

A  number  of  parameters  or  indices  may  be  used  to  qssess 
progress.     The  most  apparent  one  would  be  the  improvement 
brought  about  in  stream  quality  and  the  relationship  of 
this  water  quality  to  the  objectives  set  by  the  Commission. 
This  status  as  well  as  other  indices  must  be  con^idere4 
in  relation  to  the  structure  or  machine  being  built  and 
the  way  ih  which  it  will  function  when  it  is  fully  "on 
stream." 

A  valuable  guide  to  progress  can  be  seen  in  the 
construction  of  waste  treatment  facilities  to  serve 
urban  communities,  and  the  population's  involved  for 
these  projects.     Since  the  population  of  the  provinces  is 
increasing  rapidly  will  this  mean  more  untreated  sewage 
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into  the  streams?     It  will  if  treatment  works  are  not  available. 

Since  the  Commission  came  into  being  SO  .sewage  treatment 
plants  have  been  built  to  serve  a  population  of  1,000,000.  At 
present  17  more  are  under  construction  for  a  population  of 
450,000.     Another  SO  plants  are  planned  or  under  consideration 
for  a  total  population  of  650,000«     At  the  same  time  in  those 
municipalities  where  sewage  treatment  has  not  been  available  the 
population  increase  in  this  interval  was  123,000.     Thus  if  we 
compare  the  populations  served  by  sewage  plants  built  in  this 
period  or  now  under  construction  with  the  increase  in  population 
where  sewage  treatment  is  not  available,  it  will  show 
1,450,000  as  against  123,000  or  12  times  as  great  a  gain  in 
population  served  in  this  period.     On  this  basis  of  calculation 
the  results  are  indeed  gratifying.     Corresponding  results  are 
seen  in  the  improvement  in  water  quality.     The  Credit  River 
may  be  used  as  an  example  in  which  the  laboratory  tests  reveal  the 
expected  improvements. 

If^hile  the  foregoing  statistics  are  most  revealing  there  is 
the  added  satisfaction  in  what  is  being  planned  for  completion 
in  the  near  future.     The  attitude  towards  sewage  treatment 
has  improved  tremendously.     It  can  be  said  now  that  substantial 
progress  is  being  made  in  practically  all  municipalities  where 
sewage  treatment  is  needed.     Thus  the  program  for  providing 
this  sewage  treatment  for  all  sewered  municipalities  is 
proceeding  at  a  rapid  pace  and  its  completion  date  is  clearly 
visible. 

Industry  has  co-operated  well  with  the  Commission  in 
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meeting  its  problems  of  waste  disposal.     The  same  yard  sticks 
cannot  be  used  to  measure  this  progress,  but  it  is  equally  so 
or  more  encouraging.    Much  money  is  being  spent  to  correct 
pollution,  and  studies  are  actively  proceeding  on  those  wastes 
which  have  not  yet  yielded  to  a  solution. 

On  the  adverse  side  of  the  ledger  there  are  a  number  of 
problems,  chiefly  in  the  industrial  waste  field.     The  many 
new  industrial  wastes  present  an  ever  changing  situation  in 
protection  of  streams.     It  must  be  expected  that  these  new 
wastes  will  continue  to  come  forward.     The  complete  effects 
on  our  water  resources  are  not  fully  known  for  such  wastes 
as  synthetic  detergents,  barbicides,  pesticides  and  a  variety 
of  new  chemicals.     While  these  may  not  contain  bacteria  which 
cause  disease  they  may  have  pronounced  effects  on  receiving 
waters.     The  presence  of  algae  in  increasing  amounts  in 
recent  years  and  probably  associated  with  these  wastes  may  be 
cited  as  a  nuisance  problem  to  be  overcome. 
Looking  to  the  Future 

The  information  presented  here  on  accomplishments  since  the 
Commission  was  established  is  most  encouraging  and  formidable. 
What  can  be  expected  in  the  future?    There  are  favourable  as  well 
as  perplexing  signs.     It  may  be  expected  that  the  program  for 
construction  of  sewage  treatment  plants  will  continue  at  a 
rapid  pace.     There  is  need  for  sewer  systems  in  the  small 
communities.     At  present  72  communities  have  water  systems 
but  no  sewers.     This  frequently  results  in  local  pollution  of 
streams,  and  action  is  being  taken  through  surveys  and  by 
other  means  to  deal  with  this. 
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lt must  be  recognized  clearly  that  sewage  treatment  should 
be  considered  as  an  area  problem  rather  than  one  confined  to 
municipal  boundaries ,     Joint  action  is  usually  best  for  all. 
The  program  of  the  Commission  has  done  much  in  this  direction 
and  more  can  be  expected. 

The  industrial  waste  problem  must  be  followed  closely. 
Here  is  an  opportunity  for  co-operation,  and  co-ordination 
of  efforts.     Governmental  Agencies  may  be  interested  in 
different  effects  from  pollution,  but  a  pooling  of  experience 
and  objectives  can  hasten  the  desired  result  of  a  clean  stream 
to  meet  all  objectives. 

The  new  laboratory  facilities  of  the  Commission,  and  a 
qualified  staff  for  this  purpose  are  ready  to  attack  these 
problems.     The  full  support  of  industry  in  particular  is 
essential  in  this  work,  and  there  is  ample  reason  to  feel  that 
this  will  be  forthcoming. 

The  Commission  considers  this  conference  as  an  important 
part  of  its  program.     It  is  directed  to  an  examination  of  the 
extent  and  status  of  the  present  pollution  problems „     It  is 
hoped  that  through  enthusiastic  co-operation  and  full  co- 
ordination of  efforts  we  may  be  prepared  to  meet  and  overcome 
all  obstacles.     In  this  way  the  waters  of  this  province,  both 
surface  and  underground,  may  be  protected  for  the  most  benefic- 
ial use  of  all  the  people, 

sjs  5l<  j;c    >|<  s,'c    s[«  sjs  3;s  j|<  sj:  Ji<  ;{s 

"It  is  one  thing  to  show  a  man  that  he  is  in  an  error, 
and  another  to  put  him  in  possession  of  truth,"        -  Locke, 
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Discussion 

This  included  comments  on  federal  grants  for  sewers, 
the  restriction  of  municipal  activities  because  of  their 
restricted  borrowing  powers,  the,  staging  of  sewage  works 
to  meet  these  restrictions,  whether  streams  should  be 
classified  according  to  use  needs,  and  the  requirements 
for  approval  of  industrial  waste  treatment  works  by  the 
OWRC  before  work  is  undertaken. 
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The  Pulp  and  Paper  Industry  is  one  of  the  great  industries 
of  Canada.     As  such,  it  has  great  opportunities,  great  privi- 
leges and  great  responsibilities.     Its  very  life  and  existence 
depend  upon  two  of  this  country's  great  natural  resources  - 
wood  from  the  forests  and  water  from  the  lakes  and  streams. 
Possibly,  one  of  the  greatest  responsibilities  it  has  is  that 
of  assuring  those  who  own  the  industry  and  the  nation  that  pro- 
per use  is  being  made  of  these  resources  in  recognition  of  the 
responsibility  it  has  in  respect  to  water. 

Of  the  various  resources  it  uses,  the  Pulp  and  Paper  Industry 
is  probably  as  dependent  upon  water  as  on  any  other,   since  it 
employs  it  in  so  many  different  ways,  e.g.  as  a  source  of  pov/er 
to  turn  its  machines;   as  a  means  of  transporting  raw  materials 
such  as  pulpwood;  it  is  an  essential  process  ingredient  in 
pulping  and  in  web-forming;  as  a  component  in  the  finished  pro- 
duct and  in  many  instances  it  is  the  means  over  which  end  products 
are  conveyed  to  market... a  number  of  others  could  be  mentioned. 
Of  the  many  new  mill  operations  which  have  been  established  over 
the  years  and  have  attracted  a  labour  force  to  new  areas,  it  is 
difficult  to  recall  a  successful  one  which  has  not,   of  necessity, 
been  located  very  close  to  an  adequate  water  supply. 

Let  us  now  briefly,  but  in  a  more  detailed  way,   look  at  the 
use  the  industry  makes  of  water  as  a  process  ingredient,  so  that 
we  may  better  understand  the  factors  with  which  it  must  contend 
in  an  operating  sense  insofar  as  this  resource  is  concerned. 
The  initial  process  use  to  which  water  is  put  by  the  Pulp  and 
Paper  Industry  is  that  of  carrier.     It  is  employed  in  the  bark- 
ing process  to  convey  the  bark  away  from  the  wood  after  playing 
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a  part  in  the  actual    removal  of  it  through  an  action  of  softening 
and  loosening  in  the  course  of  mechanical  impract  in  the  barker; 
it  is  used  inside  the  digesters  as  a  component  of  the  cooking  li- 
quors and  carrier  of  the  chemicals  in  chemical  pulping,  as  well  as 
being  the  vehicle  for  both  wood  and  pulp  during  digestion;  it  is 
used  to  carry  the  pulped  fibres,  after  their  extraction  from  the 
wood,  away  from  the  digesters  on  to  further  stages  of  manufactur- 
ing, and  to  conduct  away  from  the  pulp  any  unwanted  by-products 
which  must  be  separated.     It  is  needed  during  the  various  washing 
and  bleaching  operations  again  as  vehicle  as  well  as  to  perform 
the  function  of  leading  off  any  impurities  from  the  pulp;  and,  fin- 
ally, it  is  used  to  carry  the  finished  pulp  to  paper-making  or  pulp- 
drying  machines. 

In  the  manufacture  of  all  grades  of  chemical  and  semi-chemical 
woodpulps,  the  basic  action  of  the  process  is  that  of  separating 
wanted  from  unwanted  materials.     The  form  of  the  cellulose  fibres 
contained  in  the  final  pulp  product  is  not  greatly  altered  from  that 
which  it  possesses  in  the  natural  wood  state  -  they  have  merely  had 
dissolved  away  from  around  their  wells  a  number  of  compounds  -  mostly 
lignin,  sugars,  tannins  and  related  constituents  with  which  they  are 
interlocked  when  growing  on  the  stump.     Water  is  the  medium  in  which 
the  non-fibrous  extract  is  carried  away.     It  is,  therefore,  funda- 
mental to  the  manufacture  of  these  types  of  woodpulp  that  the  water 
used  in  the  process  will  contain  numerous  such  components  after  this 
phase  of  the  operation  has  been  completed.     This  liquid  is  then  dealt 
with  in  various  ways,  depending  on  the  type  of  pulping  process  being 
used.     Treatment  of  it  and  recovery  of  chemicals  from  it  is  effected 
wherever  feasible  and  to  the  maximum  practical  extent.     Volumes  of 
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residual  liquids  remaining  after  being  so  treated,  which  ultimately 
must  be  discharged,  are  extremely  high  and  concentration  of  various 
remaining  compounds  in  them  excessively  low,   consequently,  in  many 
Instances,  economic  necessity  has  dictated  return  to  the  source  v/ith- 
oiit  further  treatment  as  being  the  only  possible  solution  for  their 
disposal. 

Chemical  pulps  fall  into  two  main  categories,  namely-those 
which  are  produced  in  an  acid  medium,  those  which  are  produced  in  an 
alkali  medium.     To  the  former  is  usually  attached  the  designation 
sulphite,  to  the  latter  the  designation  soda  or  sulphate.  Insofar 
as  the  alkaline  pulp  mills  are  concerned  substantial  progress  has 
already  been  made  in  recovering  chemicals  from  the  effluent  produced 
in  their  manufacture,  which  are  used  again  in  the  process.     The  com- 
plex materials  in  the  spent  liquor  are  burned  in  specially-designed 
boilers  to  produce  process  steam  and  a  chemical  ash  which  is  em- 
ployed in  the  preparation  of  new  cooking  liquor. 

Insofar  as  the  acid  pulp  mills  are  concerned,  here  again  pro- 
gress is  under  way.     Some  mills  are  recovering  products  from  waste 
liquors,  including  lignins  and  sugar.     From  these,  they  are  manufac- 
turing useful  by-products  including  commercial  alcohol,  vanillin, 
and  road  binding  materials.     Through  the  steady  progress  being  made 
in  increasing  pulp  yields,  the  amount  of  dissolved  solids  in  efflu- 
ent waste  sulphite  liquors  is  constantly  diminishing. 

Semi-chemical  is  a  more  recent  member  of  the  woodpulp  family, 
so  named  because  the  wood  is  pulped  partly  by  chemical  means,  the 
remainder  by  mechanical  means.     Development  of  this  process  has 
been  a  major  factor  in  making  the  utilization  of  hardwoods  a  prac- 
tical reality.     From  an  effluent  point  of  view,  no  technological 
factors  beyond  those  already  existing  in  respect  to  chemical  pulps 


are  introduced  when  the  semi -chemical  procedure  is  employed  and  ordi- 
narily with  its  volume  of  outfall  per  unit  of  tonnage  produced  tends 
to  be  less. 

Another  class  of  woodpulp  known  as  groundwood  pulp  or  mechanical 
pulp  differs  from  those  referred  to  above  in  that  it  is  produced  by 
mechanical  instead  of  chemical  means.     This  material  is  made  in  large 
tonnage  being  the  primary  fibrous  ingredient  of  newsprint  and  repre- 
senting about  half  the  total  woodpulp  produced  in  Canada  at  the  pre- 
sent time. 

Groundwood  pulp  is  made  by  pressing  the  wood,  after  barking,  in 
log  form  (as  opposed  to  chip  form  which  is  used  in  the  case  of  chemi- 
cal and  semi-chemical  pulps)  onto  huge  grindstones  which  reduce  it  to 
individual  fibres  and  fibre  bundles.     Water  is  added  in  substantial 
volume  to  the  face  of  the  stone  while  this  operation  is  proceeding.^ 
After  removal  of  any  coarse  material  through  screening,  the  product 
is  ready  for  blending  with  other  pulps  and  then  conversion  into  vari- 
ous paper  or  paperboard  products  in  the  paperboard  mill. 

Originally,  the  mill  effluent  from  groundwood  pulping  carried 
away  with  it  screenings  and  other  wood  particles.     However,  over  the 
years  great  progress  has  been  made  in  practically  eliminating  sus- 
pended solids  from  the  discharge  of  the  groundwood  process.  This 
effort  continues  with  increasing  impetus  by  virtue  of  the  necessity 
for  improved  yields  in  converting  wood  to  pulp  in  order  to  reduce 
costs . 

While  some  mills  produce  exclusively  woodpulps  as  such  for  the 
market,  the  conditions  in  respect  to  their  discharge  are  quite  inde- 
pendent of  those  with  which  the  paper  or  paperboard  mill  operation 
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may  be  confronted.     For  the  most  part,  it  is  the  paper  or  board  maker 
who  is  the  user  of  woodpulps  of  various  classes  and,  in  some  cases, 
will  introduce  coincidentally  repulped,  reclaimed  fibrous  materials 
for  technological  or  economic  reasons  or  perhaps  both.  Frequently 
this  converting  phase  is  integrated  with  a  pulp  mill  to  form  a  single 
operational  unit  and  is  erected  adjacent  to  it.     Irrespective  of  the 
physical  layout,  this  phase  of  the  manufacturing  operation,  in  turn, 
has  effluent  which  carries  with  it  dissolved  chemical  constituents 
from  the  paper  or  board  making  activity,  as  well  as  suspended  solids 
of  various  types  but  notably  fibrous  fineSo     In  any  event,  here  is 
additional  liquid  to  be  dealt  with  and  again  the  volume  is  sizable, 
brought  about  primarily  by  the  fact  that  all  web-forming  (paper  making) 
is  carried  out  at  very  low  consistency  anywhere  from  0.25^  to  l^o  No 
mill  will  sewer  water  vdth  fibre  or  other  values,   such  as  chemicals 
and  heat  present  unless  there  is  no  other  practical  alternative,  since 
those  represent  real  money. 

Probably  the  average  fully  efficient  integrated  pulp  and  paper 
mill  might  be  forced  to  discharge  as  much  as  25,000  gallons  of  efflu- 
ent per  daily  ton  of  output o     Thus  a  mill  producing  500  tons  of  product 
in  21+  hours  would  have  no  option  but  to  sewer  12,500,00  gallons  under 
present  conditions. 

It  follows,  therefore,  that  one  of  the  biggest  problems  which 
faces  the  manufacturer  of  pulp  and  paper  is  the  disposal  of  enormous 
quantities  of  liquid  containing  varying  amounts  of  different  materials. 
Irrespective  of  the  pulping  method  being  employed  or  whether  papermak- 
ing  or  paperboardingmaking  are  supplementary  activities,  without  excep- 
tion, now  process  water  must  be  continually  introduced,  developing 
effluent  volumes  which,  because  of  the  characteristics,  are  far  in  ex- 


cess  of  those  which  can  be  re-employed.     Such  quantities  as  are  fin- 
ally rejected  must  be  removed  primarily  on  the  ground  of  it  being 
economically  unsound  to  process  them  further  for  additional  recovery 
of  suspended  or  dissolved  solids,  which,  though  being  desirable  mat- 
erials, are  present  in  such  low  concentrations  that  the  tremendous 
capital  and  operating  expenditures  needed  to  provide  for  their  extrac- 
tion cannot  be  justified  when  measured  by  the  usual  standards  applied 
when  appropriating  such  purposes.     The  corollary  is  equally  applicable, 
namely  clarifying  of  discharge  liquid  to  the  degree  that  it  would  be- 
come immediately  suitable  for  use  as  fresh  water. 

These,  then  are  the  root  elements  from  the  strictly  practical  as- 
pect of  the  problem  with  which  the  industry  must  deal.     It  is  at  this 
point,  of  course,  that  the  prime  consideration  must  be  one  of  estab- 
lishing beyond  the  extent  to  which  the  outfall  of  any  production  unit 

in  fact  requires  correction,  if  it  requires  it  at  all,  under  the 
specific  operating  conditions  existing.     It  must  than  be  accepted  that 
where  correction  is  indicated  there  can  be  no  simple  or  single  genera- 
lization of  any  description  in  developing  a  means  of  coping  with  the 
condition.    Each  local  geographical  segment  of  the  country  must  be  ccn- 
sidered  on  the  basis  of  the  condition  which  may  there  exist.  But, 
irrespective  of  this,  there  is  one  underlying  fundamental  that  must 
be  kept  uppermost  in  the  minds  of  those  who  may  have  responsibility  for 
dealing  with  the  matter  -  that  whatever  the  steps  to  be  taken  may  be, 

they  must  be  introduced  through  long-term  forward  planning  so  that  the 
minimum  of  impact  at  any  one  time  upon  those  institutions  involved  re- 
sults.    As  progress  is  made  in  implementing  findings  and  betterments 
where  necessary,  there  should  always  be  equal  stress  on  every  one  of 
the  users  of  our  water  resources  simultaneously  making  sure  that  like 
demands  are  made  of  government,  be  it  federal,  provincial  or  municipal 


government,  as  well  as  business,  industry,  community  or  such 
other  antities  as  may  become  involved.     It  would  be  pointless 
to  straighten  out  any  single  part  of  a  given  situation  if  all 
parts  were  not  disposed  of  at  the  same  time  in  any  given  geo- 
graphical set  of  circumstances.     Above  all,  there  is  fullest 
recognition  of  the  importance  attached  to  reaching  a  sound  and 
economically  reasonable  approach  to  the  situation. 

What  is  the  Pulp  and  Paper  Industry  doing  about  the  matter? 
The  answer  to  this  question  is  far  reaching  and  complicated  so 
that  all  I  can  do  at  this  time  is  point  to  a  few  of  the  more  speci- 
fic things  which  are  going  forward. 

I  think  everyone  would  agree  that  the  best  solution  to  any 
problem  is  one  which  tends  to  provide  an  answer  for  the  greatest 
number  of  inter-related  problems  and,   coincidentally ,  poses  the 
fewest  additional  problems.     Applying  this  philosophy,  therefore, 
to  the  reduction  of  water-borne  waste,  the  industry  must  endeavour 
to  find  ways  of  converting  waste  products  from  the  category  of  a 
useless  to  a  useful  material.     To  most  people  in  the  industry  and 
others,  this  is  a  continuing  effort  being  pressed  relentlessly, 
not  specially  because  it  is  a  solution  to  waste  disposal  but  a 
means  of  improving  the  efficiency  of  our  processes,  of  upgrading 
product  yield  from  raw  materials,  of  making  more  goods  per  unit 
of  initial  capacity,  of  making  better  use  of  labour  and  of  provid- 
ing more  profit  from  the  operation.     This  activity,  of  course,  is 
not  only  proceeding  among  operating  people  but  also  research  and 
technical  personnel  in  each  company. 

Between  twenty  and  thirty  years  ago,  the  major  product  of  the 
Pulp  and  Paper  Industry  was  paper  and  some  market  pulp  from  which 
others  might  make  paper.    Yields  of  fibre  per  unit  of  wood  were 
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low  by  today *s  standards  and  any  product  that  was  not  virgin  fibre 
was  discarded  as  waste.     Today,  while  manufacture  of  pulp  and  paper 
is  still  the  primary  activity  of  the  industry,  we  see  great  and  fl- 
ourishing sections  of  it  using  constituents  which  less  than  a  genera- 
tion ago  were  considered  unusable.    Much  of  the  material  used  in  the 
construction  of  this  fine  new  building  in  which  we  are  today  is  made 
partly  from  components  which  but  a  short  time  ago  would  have  been  dis- 
posed of  as  waste.     Insulating  beards,  the  vast  array  of  wallboards 
of  various  descriptions,  some  of  the  products  used  in  modern  packag- 
ing are  made  of  materials  which  would  have  been  discharged  as  waste 
some  years  ago.     These  changes  have  been  brought  about  by  the  expendi- 
ture of  a  great  deal  of  money  and  much  effort  within  the  industry, 
not  the  least  of  which  has  been  directed  in  the  research  area.  Many 
of  the  large  companies  in  the  Pulp  and  Paper  Industry  operate  research 
and  development  laboratories  carrying  on  important  work  in  all  phases 
of  the  business.     Their  scope  and  activities  are  being  extended  con- 
stantly.   Much  of  their  program  involves  studies  covering  greater  uti- 
lization of  all  the  components  of  our  raw  material,  to  the  finding  of 
ways  to  use  profitably  something  we  are  obliged,  at  present,  to  regard 
as  waste.     Every  gain  in  this  field  automatically  becomes  a  reduction 
in  waste  disposal  load. 

Perhaps  an  outstanding  example  of  such  research  which  is  going  on 
with  good  success  is  in  the  field  of  process  development.    Within  the 
last  few  years  we  have  seen  the  introduction  of  high-yield  sulphite 
pulping,  which  enables  a  portion  of  the  wood  which  formerly  went  to 
waste  now  to  be  utilized  in  the  product.     Another  such  case  would  be 
the  enormous  improvements  in  recent  times  in  the  craft  industry, 
whereby  higher  and  higher  proportions  of  the  raw  materials  -  both 
wood  and  chemicals  -  are  retained  in  the  process  to  be  used  as  heat  or 
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recovered  as  chemicals  for  re -use.     All  this  means  not  only  more 
efficient  operation  and  a  more  economical  product,  but  a  lesser 
waste  disposal  problem.     Development  of  more  efficient  bark 
burning  as  fuel  for  steam  generation  would  be  yet  another  exam- 
ple. 

Again  in  the  research  area  a  widely  acclaimed  new  method  of 
waste  disposal  has  been  invented  recently,  called  the  Atomized 
Suspension  Technique,  developed  by  the  Pulp  and  Paper  Research 
Institute  of  Canada.     The  work  carried  on  in  their  large  and 
well-equipped  laboratories  is  financed  by  the  Canadian  Pulp  and 
Paper  Industry.     Close  to  two  million  dollars  are  expended  annu- 
ally on  problems  of  a  fundamental  nature  and  of  wide  interest  to 
the  industry  as  a  whole.     Much  more  will  be  heard  of  "AST"  as  it 
is  called,  because  of  the  wide  application  it  has  in  the  field  of 
waste  disposal  generally, 

I  wish  I  could  tell  you  we  of  the  industry  believe  that  we 
can  deal  completely  with  the  problem  of  waste  disposal  by  waste 
utilization.     I  believe  we  are  still  making  important  progress  in 
this  field  and  that  many  new  gains  will  be  made  in  the  years 
ahead.    You  will  have  been  able  to  judge  from  what  has  been  said 
above  that  great  sums  of  money  and  prodigious  effort  are  being  ex- 
pended in  this  connection  which  will  undoubtedly  bear  fruit.  How- 
ever, this  can  never  be  the  whole  answer. 

Dealing  now  with  the  matter  of  local  situations  to  which  re- 
ference was  made  earlier.     Since  effluent,  irrespective  of  the 
characteristics  it  may  have,  will  always  be  with  us,  we  consider 
a  group  effort  must  be  developed  in  each  area  to  handle  it  in 
that  area. 


-lo- 
in various  parts  of  Canada,  pulp  and  paper  mills  located  stra- 
tegically to  one  another  when  viewed  from  a  water  resources  stand- 
point have  formed  committees  with  the  specific  purpose  of  gathering 
information  about  the  problem  of  waste  disposal  in  their  area  and  co- 
ordinating their  efforts  with  those  of  adjacent  communities  to  reduce 
the  effects  of  it.     Three  committees  have  already  been  formed  in  the 
lakehead  area,  one  in  the  Ottawa  Valley,  one  in  the  Niagara  Peninsula 
and  one  in  the  Lake  Ste  John  area.     Apart  from  the  work  being  done  by 
their  own  staffs  in  sampling  and  analysis  and  in  waste  monitoring, 
many  of  these  committees  have  been  employed  consultants  to  undertake 
independent  surveys  and  to  assist  them  with  the  measurement  and  defini- 
tion of  their  problem  as  it  relates  to  their  special  area.    Much  time 
and  effort,  mostly  by  senior  people  of  the  plants,  in  many  cases  by  the 
plant  managers  themselves,  is  being  given  to  the  work  of  these  commit- 
tees. 

In  other  areas  where  no  committee  is  in  existence,  individual 
plants  have  been  working  to  define  and  measure  their  problem  of  waste 
disposal.    Many  of  them  have  programs  of  water  sampling  and  analysis 
to  measure  the  material  disposed  of  in  their  outfall  and  the  effect  it 
is  having  on  the  waters  to  which  discharged.     Some  of  these  have  hired 
consultants  to  assist  them  with  these  programs  or  to  carry  out  indepen- 
dent surveys.    Many  of  them  have  sent  their  technical  men  to  special 
courses  to  study  and  familiarize  themselves  with  methods  of  measuring  and 
interpreting  the  data  collected  in  water  pollution  studies.    This  work 
is  being  done  by  the  industry  voluntarily  and  at  its  own  expense. 

In  other  words,   it  is  recognized  by  the  industry  that  the  question 
of  defining  the  problem  is  vital  if  a  proper  solution  is  to  be  worked 
out  and  this  is  the  job  with  which  the  area  committees  have  been  proceed- 
ing.    Once  clearly  defined  and  measured,  the  next  step  becomes  develop- 


-  11  - 

ment  of  a  proper  solution  and,  broadly  speaking,  this  is  the  phase 
on  which  special  attention  is  being  focused  right  at  this  time. 

Referring  again  to  the  matter  of  a  joint  approach  to  water 
resources  utilization,  namely  a  combined  effort  by  industry,  busi- 
ness, community,  a  prime  consideration  at  the  outset  must  be  estab- 
lishment of  a  policy  definition  with  regard  to  "overall"  waste  dis- 
posal.    It  is  common  knowledge  among  those  whose  duty  it  is  to  con- 
trol and  protect  our  natural  waters  that  some  degree  of  waste  dis- 
posal is  inevitable  if  our  present  form  of  society  is  to  continue. 
Even  in  a  theoretical  situation  in  which  every  technological  device 
was  used  for  waste  treatment,  without  regard  to  cost  or  availabili- 
ty of  materials,  there  would  still  be  need  to  dispose  of  wastes. 
Nor  is  this  necessarily  a  bad  thing.     It  is  well  known  that  natural 
waters  -  particularly  large  bodies  of  natural  waters  such  as  we 
have  in  many  parts  of  Canada  -  are  capable  of  absorbing  relatively 
large  amounts  of  waste  without  harm.     The  proper  use  of  this  capa- 
city of  our  natural  waters  is  just  as  essential  to  the  prosperity 
and  development  of  our  country  and  our  industry  as  the  proper  use 
of  our  forests,  our  land  and  our  mineral  deposits. 

The  Pulp  and  Paper  Industry  is  aware  that  all  of  us  in  Canada 
are  fortunate  to  have  the  rich  natural  water  resources  with  which 
this  country  has  been  endowed.     It  is  aware  that  these  resources 
are  essential  to  the  availability  of  clean  water  for  production 
of  the  products  it  markets  and  to  the  disposal  of  some  of  the  pro- 
ducts it  discards.     It  is  aware  that  the  proper  use  of  these  re- 
sources, not  only  by  the  Pulp  and  Paper  Industry  but  by  all  the 
other  water-using  industries  and  by  the  communities  of  the  country, 
is  a  responsibility  which  it  shares  with  these  other  industries 
and  communities. 
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By  action  taken  and  progress  made  as  outlined  herein,  the  Pulp 
and  Paper  Industry  has  demonstrated  keen  sensitivity  to  these  respon- 
sibilities.   The  industry  realizes  that  there  is  much  to  do  in  devel- 
oping answers  to  the  many  complicated  and  difficult  questions  ahead  of 
us  before  any  effort  can  be  relaxed.     It  is  the  policy  of  the  industry 
to  deal  with  these  problems  by  working  effectively  and  cooperatively 
towards  their  solution  with  the  other  institutions  and  bodies  which  are 
similarly  involved.     Caution  must  be  exercised  against  any  action  found- 
ed on  panic  with  but  a  short  term  stopgap  in  prospect.    Such  would  make 
little  or  no  positive  progress  and  could  place  a  severe  and  unnecessary 
burden  on  the  industry,  possibly  undermining  the  progress  and  perhaps 
even  the  survival  of  some  segments  of  it  in  the  increasingly  difficult 
years  which  are  envisaged  for  the  future.    Present  industry  practice  in 
dealing  with  the  problem  by  first  measuring  it,  then  defining  it  and 
finally  working  actively  towards  a  solution  to  it  is  sound  and  object- 
ive.    By  carrying  on  in  this  manner,  the  industry  will  be  able  to  meet 
the  many  obligations  it  has  to  customers,  shareholders,  employees, 
suppliers  and  to  the  community  at  large,  as  well  as  make  optimum  use 
of  the  natural  resources  available  to  it. 

'1*  'J*        *I»  ^ 

Discussion 

This  was  focussed  on  the  favorable  progress  made  by  industry 
in  waste  disposal,  the  experiments  to  develop  the  AST  process,  and 
its  application  to  the  disposal  of  sewage  sludge* 

•.I*'  V' 

^1*     ^i**  ^ 

"Nature  never  makes  excellent  things  for  mean  or  no  uses."  Locke. 
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THE  RESPONSIBILITY  &  PROBLEMS  OF 
MUNICIPALITIES  IN  CONNECTION  V/ITH 
  WATER  POLLUTION  CONTROL 


In  view  of  the  fact  that  the  pollution  of  our  water 
supplies  is  now  recognize.d  as  a  municipal  , provincial ,  national 
and  a  world  wide  problem,  the  subject  which  I  have  been  asked 
to  speak  on  today,  namely  THE  RESPONSIBILITY  AND  PROBLEMS  OF 
MUNICIPALITIES  IN  CONNECTION  WITH  V/ATER  POLLUTION  CONTROL  is  a 
timely  one  and  one  which  affects  us  all  from  a  health,  industrial 
and  a  financial  standpoint. 

The  following  words  taken  from  H.G.Wells  famous  book  ^The 

Outline  of  History"  would  seem  appropriate, 

"Wherever  the  shore  line  ran  there  was  life,  and  that  life 
went  on  and  in  and  by  and  with  water  as  its  home,  its 
medium,  and  its  fundamental  necessity.     No  creature  can 
breathe,  no  creature  can  digest  its  food  without  water 

The  ages  have  passed  from  the  prehistoric  times  referred 
to,  and  the  shore  line  has  been  moved  inland  by  such  engineer- 
ing feats  of  man,  as  pipelines,  pumps,  canals,  water  towers  and 
dams.     The  basic  requirement  of  life  is  still  the  same,  an  abund- 
ant supply  of  clear  safe  water. 

It  follows,  therefore,  that  perhaps  the  greatest  heritage 
that  we  who  are  fortunate  to  be  living  on  the  North  American 
Continent  have,  is  the  Great  Lakes  System  and  the  thousands  of 
lesser  lakes  and  rivers  that  are  available  to  be  tapped  for  our 
expanding  population  and  the  ever  increasing  establishment  of 
town  sites. 

The  source  of  our  water  supply  must  be  free  of  pollution. 
Unfortunately,  despite  the  extent  and  volume  of  our  natural 
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waterways,  the  opposite  is  occurring  at  an  alarming  rate. 
Water  like  the  air  we  breathe,  like  sunshine  and  rain,  is  a  gift 
of  Nature  to  maintain  life  itself.     It  is  with  us  at  all  times  and 
as  a  result  has  become  commonplace.     The  concept  of  our  civiliza- 
tion seems  to  be  that  pure  water  is  something  that  just  happens, 
that  it  will  be  always  at  hand  and  is  a  right  to  be  taken  for 
granted.    We  pride  ourselves  on  the  cleanliness  of  our  homes,  our 
cities  and  our  persons.     To  achieve  this  end  we  turn  on  the  tap 
without  thought  of  the  steps  that  have  been  taken  to  make  the 
water  useable  for  our  purposes,  and  we  pull  the  plug  and  dis- 
charge it,  adulterated,  we  care  not  where.     It  seems  that  we  are 
polluting  everything  that  \\ie  contact  including  our  source  of  supply. 

Problems  of  water  supply  and  waste  treatment  have  never  been 
greater  than  they  are  today  and  must  be  faced  by  all  levels  of  gover- 
nment.    Our  City  Engineer  at  a  regular  Council  meeting,  when  pol- 
lution was  being  discussed,  not  meaning  it  just  the  way  it 
sounded,   stated  rather  literally  "that  we  were  into  this  pollu- 
tion right  up  to  our  necks." 

The  first  responsibility  of  municipal  government  to  this 
problem  is  a  public  relations  one.     An  image  must  be  created 
in  the  minds  of  the  public  of  the  tremendous  problem  it 
faces,  that  while  it  is  true  the  costly  remedial  construction  - 
al  measures  such  as  sewage  disposal  plants,  interceptors  and 
enlargements  are  not  as  glamorous  in  the  eyes  of  ratepayers  as 
hospitals,  public  buildings,  school  etc,  none  the  less  the 
problem  is  basic  and  must  be  met. 

Facts  which  should  be  brought  before  the  public  in  a 
graphic  way  are,  and  I  quote  in  part  from  a  brief  by  Dr. Berry 
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to  the  Committee  on  Mines,  Forests  and  Waters  as  follows: 

1.  Water  must  be  recognized  as  one  of  the  most  important 
natural  resources  of  any  country, 

2.  Without  an  adequate  supply  there  can  be  little 
progress  in  growth  or  human  betterment, 

3.  Since  the  quantity  of  water  in  the  world  always  re- 
mains constant  it  is  only  necessary  to  consider 
changes  in  quality  and  in  its  distribution, 

4.  It  must  be  used  over  and  over  again  in  its  journey 
from  rainfall  to  the  sea. 

5.  The  re-use  of  water  must  become  more  frequent  as 
populations  increase,  concentrate  in  urban  centres, 
and  as  industry  expands. 

6.  The  serious  deterrent  to  the  maximum  beneficial  use 
of  water  comes  from  pollution, 

7.  Pollution  can  quickly  change  water  to  a  damaged  use- 
less resource  of  little  value  to  anyone,  until  the 
purifying  processes  of  Nature  restore  quality. 

Further  pollution  added  along  the  route  may  keep  this 
resource  in  a  continuously  deteriorated  condition 
where  it  can  not  serve  the  many  purposes  for  which  it 
is  needed. 

9.      Polluted  water  is  similar  to  a  deficient  water  supply. 
The  Ontario  Conference  on  co-ordinated  water  pollution 
control  under  whose  auspices  we  are  here  today,  is  and  will  be 
a  most  important  means  to  stimulate  and  co-ordinate  the  various 
activities  in  this  field. 

The  literature  and  information  to  be  obtained  from  the 
Ontario  Water  Resources  Commission  can  be  used  to  create  a 
much  better  understanding  by  municipalities,  provincial  and 
federal  governments,  industry,  agriculture  and  the  general 
public. 
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THE  BEST  POSSIBLE  POLLUTION  CONTROL  VJORKS 

As  remedial  action  for  the  pollution  problem  in  general  is 
structural  that  is  the  building  of  sewage  disposal  plants,  enlarge- 
ment of  the  same,   interceptors,  pump  houses,  and  storm  and  sanitary 
sewers,  it  is  a  responsibility  of  local  municipal  government  to 
obtain  for  its  citizens  the  most  efficient,  economical,  aesthetic 
works  possible.     To  gain  this  end  the  Engineering  Department  of 
the  Municipality  and  its  Consultants  should  carry  on  the  closest 
liason  with  the  Ontario  V/ater  Resources  Commission,  which  body  has 
an  extensive  programme  directed  to  pollution  control.     The  inform- 
ation, experience  and  technical  know  how  of  the  Ontario  Water 
Resources  Commission  is  of  great  value  to  any  municipality  embark- 
ing on  a  pollution  control  scheme.     Is  examples,   some  of  the  phases 
of  this  programme  are: 

1.  Water  quality  objectives  have  been  adopted  for  all  waters  in 
the  Province. 

2.  Vifater  Pollution  surveys  are  being  carried  on  which  yield 
valuable  information  on  which  to  base  activities  against 
pollution , 

3.  New  methods  of  sewage  treatment  are  studied  in  an  effort 
to  provide  the  most  effective  results  at  the  lowest  cost. 

4.  An  intensive  industrial  waste  programme  is  being  carried  out. 

5.  This  fine,  new  and  modern  laboratory  and  research  station  in 
which  we  are  meeting  today  has  just  been  put  into  service  to 
Sid  the  Commission  in  its  assistance  to  municipalities.  I 
understand  over  75,000  analyses  a  year  will  be  made  here. 

6.  The  staff  of  the  Commission  is  giving  assistance  to  municipal- 
ities in  the  solution  of  technical  problems. 

7.  Examination  and  study  of  stream  flows  is  being  made  in  an 
effort  to  use  them  to  best  advantage  in  the  control  of 
pollution. 


The  proposed  sewage  plant  should  be  located  and  run  so  as 
not  to  be  a  nuisance.     It  should  be  maintained  as  a  beauty  spot, 
not  an  eyesore,  and  should  be  designed  to  provide  for  future 
expansion.     This  v/ill  prevent  overloading  and  the  resultant 
noxious  smells  which  would  defeat  the  entire  purpose  and  create 
poor  public  relations  so  necessary  for  the  proper  maintenance  of 
such  a  scheme.     The  financial  demands  on  the  municipal  budget 
by  local  boards,   commissions  and  other  municipal  bodies  all  of 
whom  feel,  and  perhaps  rightly  so,  that  they  have  the  most  import- 
ant function  to  perform  are  heavy.     Despite  these  demands, 
adequate  funds  should  be  made  available  for  the  proper  maintenance 
and  operation  of  the  sewage  disposal  plant.     The  plant  should 
not  be  starved  or  lost  sight  of,  which  unfortunately  can  happen 
when  the  newness  wears  offo 

Itfhen  pollution  control  is  a  fact  and  offending  streams  or 
bodies  of  water  have  been  cleaned  up,  the  area  should  be  beauti- 
fied, made  park  like  if  possible  and  become  a  pleasure  spot  for 
the  community.     The  difference  between  the  before  and  after  is 
valuable  from  a  public  relations  standpoint, 

INDUSTRIAL  WASTE  IS  A  POLLUTION  PROBLEM 

Domestic  sewage  is  not  the  only  substance  that  when  dis- 
charged into  the  water  causes  pollution,   in  fact,  it  is  not  now 
the  dominant  one.     In  the  last  twenty  or  thirty  years,  indust- 
rial waste  has  reached  entirely  new  proportions  and  has  a 
marked  impact  on  the  water  pollution  problem.     In  this  connect- 
ion the  following  statistics  from  the  Consultant's  preliminary 
report  on  sewage  disposal  for  the  City  of  Chatham  in  connection 
with  local  industry  might  be  of  interest.     Using  pounds  of  B.O.D. 
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per  Ton  as  a  factor,  the  population  equivalent  for 

Industry  "A"  is  1^0,000  persons, 
Industry  "B"'  is  IS, 000  persons, 
Industry  "C**  is  15,500  persons. 
Industry  "D"  is      6,100  persons, 

with  other  industry  having  a  population  equivalent  of  lesser  degr«-e. 

It  is  true  that  Chatham  has  an  industrial  waste  problem  as  great 
as  any  municipality  in  Ontario,     This  is  due  largely  to  food 
processing  industries  located  within  the  expanded  city  limits 
serving  the  rich  farm  land  of  Kent  County.     To  add  to  the 
problem  these  Industries  operate  on  a  peak  load  basis  occur- 
ing  at  harvest  time.     The  fact  remains,  that  whether  it  be 
Chatham  or  other  municipalities  the  industrial  waste  load  is 
probably  the  greatest  factor  in  the  pollution  control  problem. 
It  follows  then  that  industry  has  a  great  stake  in  sewage,  pollut- 
ion or  remedial  action  as  undertaken  in  the  Municipality  in  which 
it  is  situated. 

1.  Industries  should  pay  their  just  assessment  on  the  cost  of 
the  scheme  based  on  their  particular  or  relative  use. 

2.  In  the  case  of  Industry  "A^*  previously  referred  to  or 
industries  of  a  similar  nature  in  other  municipalities 
it  would  appear  that  they  must  go  it  alone  in  solving 
their  sewage  disposal  problems.     To  add  a  peak  load  on 
a  municipal  sewage  disposal  plant,  for  say  a  two  month 
period,  a  load  far  greater  than  normal  city  requirements 
does  not  seem  feasible. 

3.  In  some  cases  industry  must  partially  treat  their  sewage 
before  discharging  it  into  a  municipal  system. 

4.  The  control  of  the  quantity  and  quality  of  industrial 
waste  dischairged  must  be  according  to  the  requirement 
of  the  municipality. 

The  Ontario  Water  Resources  Commission  annual  report  for 
1959  states  that  of  "special  significance  is  a  growing  accept- 
ance by  industry  of  the  responsibility  for  pollution  control 
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as  the  attitude  of  industry  towards  the  problem  has  largely- 
changed  from  one  of  indifference  to  one  of  concern  and  active 
co-operation  during  the  past  few  years." 

As  industry  is  an  integral  part  of  Municipal  Life  and  its 
healthy  condition,  a  matter  of  prime  importance,  is  the  respons- 
ibility of  local  government  to  help,  aid,  and  co-operate  with 
it  in  every  way  possible  in  connection  with  its  waste  disposal 
problem. 

Ways  by  which  this  might  be  accomplished  are: 

1.  Have  representatives  of  affected  industry  sit  in  on  any 
discussions  of  policy. 

2.  Strive  to  have  assessments  of  costs  to  industry,  fair  and 
equitable  for  value  received.     It  is  most  important  to  make 
sure  that  costs  are  in  relation  to  those  imposed  by  other 
municipalities  so  as  not  to  upset  the  balance  of  comDetition, 
In  this  connection  the  guidance  of  Ontario  Water  Resources 
Commission  could  be  helpful, 

3.  Prior  to  having  all  plans  for  sewage  disposal  works  completed, 
have  Joint  Fact  Finding  meetings  with  representatives  of  the 
City,  Industrialists,-   consultants  and  specialists  so  that  all 
concerned  in  the  final  issue  will  feel  that  the  best  solu- 
tion has  been  found* 

ADEQUATE  REGULATIONS  ARE  IMPORTANT 
So  far  I  have  dealt  with  the  municipality's  responsibility 
in  providing  adequate  sewage  disposal  facilities,  it  will  now  be 
my  purpose  to  discuss  briefly  our  responsibilities  when  the 
plant  is  a  fact. 

The  prime  requisite  of  course  is  that  municipal  councils 
provide  sufficient  funds  in  their  budget  year  by  year  to  main- 
taii-^  the  plant  and  equipment  and  to  staff  the  same  for  effic- 
ient operation. 

Regulations  and  their  enforcement  are  also  most  important 
for  adequately  maintaining  pollution  control.     I  realize  that 


the  public  is  becoming  snowed  Under  with  regulations,  ordinances 
and  don'ts  to  the  point  where  it  is  becoming  confused,  and 
irritated.     However,  in  these  days  of  fast  moving  traffic, 
planning,  parking  and  our  specialized  way  of  life  such  controls 
are  here  to  stay. 

Regulations  are  not  worth  the  paper  they  are  written  on 
if  they  are  not  rigidly  enforced.     It  is  therefore  imperative 
that  enforcement  officers  have  the  constant  support  of  municipal 
Councils  even  though  some  of  these  necessary  controls  may  at 
times  be  unpopular. 

In  this  regard  the  following  regulatory  requirements  are 
a  necessity  for  the  maintenance  of  a  sewage  disposal  system 
to  prevent  it  from  being  lost  sight  of,  becoming  less  function- 
al and  losing  it's  efficiency, 

1.  The  enactment  of  a  by-law  covering  the  qualities  and 
quantities  of  sewage  and  under  what  condition  it  will 
be  accepted  at  the  plant. 

2.  For  Chatham  a  Municipal  By-law  should  be  passed  rigor- 
ously controlling  the  use  of  the  sanitary  sewers,  admitt- 
ing household  and  trade  wastes  only.     All  roof,  yard 

and  road  water  should  be  taken  directly  to  the  storm 
sewers.     The  savings  are  twofold,  pumping  costs  are 
lowered  and  the  effective  areas  which  can  be  served  by 
the  interceptors  are  extended.     For  other  municipalities 
similar  by-laws  should  be  passed  to  suit  their  particular 
requirements , 

3.  Most  cities  due  to  recent  annexation  have  areas  not  served 
with  sanitary  sewers  and  hence  must  depend  on  septic  tanks 
for  disposal.     In  cases  where  municipalities  have  no  sewage 
disposal  plant  and  much  work  has  to  be  done  in  the  way  of 
interceptors  etc.,  it  would  appear  financially  impossible 
to  service  all  these  septic  tank  areas  with  Sanitary 
Sewers  forthwith.     Care  then  must  be  exercised  to  project 
sewers  to  those  areas  where  they  are  most  urgently  required. 
Pressure  will  undoubtedly  be  brought  on  municipal  author- 
ities to  service  one  area  over  another.     The  policing  or 
policy  in  this  regard  is  a  difficult  responsibility  of  a 
municipality  that  must  be  faced  without  fear  or  favour. 
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4.      The  pollution  problem  is  an  area  one  which  may  extend 

hundreds  of  miles  through  a  river  valley  involving  many 
municipalities.     The  problem  therefore  becomes  a  joint 
effort.     It  is  the  responsibility  of  municipalities  to  see 
that  their  control  is  according  to  the  standard  required 
for  the  valley  or  the  drainage  stream  and  on  the  other 
hand  must  be  sure  that  other  municipalities  draining  into 
the  stream  do  likewise.     The  Ontario  Water  Resources 
Commission  with  its  testing  and  inspection  staffs  would  be 
a  most  valuable  liaison  authority  in  this  regard. 

Policing  is  a  most  important  function  of  pollution  control. 
There  must  be  effective  enforcement  on  a  co-operative  and  helpful 
basis  between  the  enforcing  agency  and  those  responsible  for  the 
task  of  waste  disposal, 

FINANCING  A  MAJOR  PROBLEM 

The  financing  of  Sewage  Disposal  works  must  be  considered 
as  one  of  the  major  problems  in  the  processing  of  pollution 
control.     This  is  especially  true  for  municipalities  faced  with 
many  demands  for  services,  most  of  which  have  a  greater  appeal 
than  sewage  plants..    Costs  for  such  undertakings  are  high,  for 
the  City  of  Chatham  with  a  population  of  30,000  the  estimated  cost 
is  5i  million  dollars.     This  no  doubt  is  indicative  of  the 
financial  load  to  be  faced  by  comparable  municipalities  in 
similar  circumstances. 

It  is  the  responsibility  of  the  municipality  therefore, 
to  give  full  consideration  and  study  to  obtain  for  the 
citizens  of  the  affected  municipality,  the  best  possible 
financial  deal  for  its  citizens, 

1.      ii^hile  municipal  and  consultant  engineers  should  recommend 
the  most  efficient  and  adequate  works  for  controlling  the 
problem,  they  should  also  be  mindful  of  the  economics  of  the 
type  of  treatment  chosen  and  the  proper  relationship  between 
arnament  and  utility. 
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2.  Full  consideration  should  be  given  to  staging  the  sewage 
works  involved  tying  them  in  with  the  financing  of  other  future 
anticipated  capital  requirements. 

3.  The  debt  structure  or  financial  standing  of  the  City- 
should  be  carefully  analyzed  to  ascertain  the  financial 
capability  of  a  Municipality  to  undertake  specific  sewage 
works  together  with  other  needed  capital  works. 

4.  Decision  must  be  made  as  to  whether  it  is  in  the  public 
interest  for  the  municipality  to  avail  itself  of  the  benefits 
of  entering  into  an  agreement  with  Ontario  Water  Resources 
Commission  to  construct,  finance  and  maintain  the  project  or 
whether  it  is  financially  more  advantageous  for  the  municipal- 
ity to  do  its  own  financing. 

5.  Investigate  the  desirability  of  financing  through  term 
debentures  being  the  practice  usually  followed  by  the  province 
or  serial  debentures  which  is  the  normal  practice  for  cities. 

6.  Investigate  the  possibility  of  having  Ontario  Water  Resources 
Commission  finance  the  Disposal  Plant  part  of  the  scheme,  and 

the  municipality  finance  the  interceptor  or  underground  part 
of  the  project  or  vice  versa. 

7.  v/hile  preparing  the  details  of  this  address  I  read  with 
great  interest  in  the  press  certain  announcements  in  the 
Speech  from  the  Throne  pertaining  to  the  subsidization  of 
sewage  disposal  plants  by  the  Federal  Government  as  make 
work  projects. 

Some  of  the  statements  require  clarification  and  I  would 
reserve  comment  at  this  time  on  the  information  that  is 
available . 
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I  would  say  however,  that  such  assistance  by  the  Federal 
Government  would  be  timely  and  would  be  most  beneficial  to 
municipal  financing.     As  a  matter  of  fact  the  City  of  Chatham 
al0ng  with  other  municipalities  contributing  to  the  Dollution 
of  International  boundary  waters  has  endeavoured  for  years 
to  obtain  financial  aid  from  the  Federal  Government  in  this 
regard.     Such  Federal  contribution  would  indeed  be  good  news 
and  could  well  provide  the  impetus  to  construct  such  works, 
thus  relieving  the  unemployment  situation. 

At  any  rate  all  municipalities  should  follow  develop- 
ments in  this  regard  v^ith  the  view  of  co-operating. 

To  arrive  at  the  proper  means  of  financing  a  sewage 
disposal  project,  the  municipality  will  require  the  best 
possible  advice  from  consultants  and  specialists  in  their 
fields. 

The  logical  first  step  would  be  to  obtain  recommendations 
in  this  regard  from  a  joint  group  composed  of  the  City 
Auditor,  City  Engineer,   City  Treasurer  and  City  Solicitor. 
These  recommendations  could  then  be  screened  at  the  Council 
level  in  consultation  with  the  Ontario  Water  Resources 
Commission , 

I  hope  that  the  foregoing  remarks  will  indicate  the 
municipality's  responsibilities  and  some  of  its  problems 
in  providing  for  its  citizens  the  best  possible  pollution 
control,   so  that  our  streams,   lakes  and  v^/aterways  v^ill  not 
become  dead  waters  detrimental  to  health,  devoid  of  beauty 
and  without  utility,  but  be  restored  to  support  abundant 
life  and  benefit  generations  yet  unborn. 
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I  opened  my  remarks  by  a  quotation  and  I  would  like  to 
close  them  by  reciting  two  verses  from  the  rhyme  of  the  Ancient 
Mariner. 

iA^ater,  water,  everywhere, 
And  all  the  boards  did  shrink, 
Water,  water,  everywhere, 
Not  any  drop  to  drink. 

The  very  deep  did  rot:  0  Christ, 
That  ever  this  should  be; 
Yea,  slimy  things  did  crawl  with  legs. 
Upon  the  slimy  sea. 

Finally  the  control  of  Pollution  is  a  good  and  necessary 

work.     Time,  money  and  effort  devoted  by  a  municipality  to 

cure  this  problem  will  be  of  lasting  benefit  to  the  citizens 

of  the  Municipality  and  the  people  of  Canada. 

sjs  j]c  ;]s ;[{ 

Discussion 

The  practice  of  converting  B.O.D.  figures  on  wastes  to 
"Population  Equivalents"  and  the  misinterpretation  which  may  occur 
when  this  is  used  on  some  industrial  wastes. 
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Introduction 

Problems  of  Pollution  Control 

Since  World  War  11  the  concentration  of  population  in 
urban  communities,  combined  with  extensive  expansion  of 
industrial  processes  of  complex  waste  products,  has  resulted 
in  new  requirements  for  the  investigation  and  solution  of  water 
pollution  problems »     In  1944  the  International  Joint  Commission 
was  requested  to  investigate  the  boundary  waters  between  the 
United  States  and  Canada  in  the  Great  Lakes  areao     A  previous 
investigation  by  the  Commission  in  1913  was  concerned  chiefly 
with  the  evaluation  of  bacteriological  pollution.     As  a  result 
of  industrial  expansion,  the  boundary  waters  became  increas- 
ingly important  in  respect  to  commerce ,  recreation  and  industrial 
development o     These  activities  had  aroused  the  concern  of  control 
authorities  in  respect  to  providing  clean  water  and  to  outlining 
the  steps  necessary  to  obtain  this  objectiveo     The  International 
Joint  Commission  found  that  the  most  serious  pollution  existed 
in  the  St »  Clair  River  below  the  cities  of  Port  Huron  and  Sarnia, 
and  in  Lake  Stc   Clair  along  the  west  shore,   in  the  Detroit  River 
and  in  Lake  Erie  at  the  western  endo. 

During  the  investigation  of  boundary  waters,  sanitary  engin- 
eers from  the  Ontario  Department  of  Health  served  as  technical 
advisors  for  the  Canadian  section  of  the  Commissiono  The  survey, 
in  itself,  was  a  tremendous  undertaking,  which  required  more  than 
two  years  to  complete  and  which  employed  the  services  of  the  com- 
bined staffs  of  both  Federal  and  Provincial  public  health  groups c 
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Subsequent  to  this  survey,  which  terminated  in  1946,  Canadian 
Industrial  representatives  were  invited  to  attend  public 
hearings  at  Windsor,  Ontario  during  November  194^  to  discuss 
ways  and  means  of  abating  the  discharge  of  industrial  wastes 
into  boundary  waters.     It  was  found  that  Ontario  industry  on 
the  international  border,  had  a  fairly  concise  plan  for 
abatement  of  water  pollution  and  it  was  indicated  that  large 
sums  of  money  were  spent  in  the  past  and  would  be  spent  in 
the  future  to  ensure  that  the  waterways  would  remain  suitable 
for  wild  life,  fishing,  bathing,  drinking  water  supplies  and 
sei^vice  water  for  industry »     Since  1944,  much  has  been  learned 
from  authorities  on  sanitary  engineering  in  public  health  work 
in  respect  to  the  yardsticks  required  for  effective  pollution 
control.     In  turn,  the  field  engineers  of  the  Commission  who 
conducted  the  survey,  were  given  an  opportunity  of  studying 
the  varied  industrial  processeso     A  "cards-on-the--table" 
attitude  by  Canadian  industry  was  the  rule  rather  than  the 
exception.     In  turn,  the  technical  staffs  in  industry  became 
acquainted  with  many  new  aspects  of  the  science  of  sanitary 
engineering  and  this  knowledge  was  acquired  in  programs  of 
orderly  waste  disposal  and  pollution  abatement o     In  the  larger 
industries  specialists  in  industrial  waste  disposal  and  con- 
servation directed  the  activities  in  pollution  abatement. 
Each  industry  recognized  the  danger  of  discharging  raw  sani- 
tary sewage  into  waterways  and  the  sewage  has  now  been  di- 
verted to  municipal  systems  or  through  septic  tanks  and  field 
tile . 


After  the  period  of  investigation,  it  was  felt  that  industry 
should  follow  up  the  individual  programs  of  pollution  abatement 
by  means  of  meetings  of  representatives  interested  in  waste  dis- 
posal*    In  1950,  the  first  industrial  waste  forum  in  Canada  was 
inaugurated  at  the  17th  Annual  Convention  of  the  Canadian 
Institute  on  Sewage  and  Sanitation,     At  this  forum,  represent- 
atives from  the  distilling  industry,  synthetic  rubber  manufacture 
and  petroleum  refining  gave  papers  on  waste  disposal  in  their 
respective  industries.     Due  to  the  interest  in  this  type  of  con- 
ference, the  Pollution  Control  Board  of  Ontario  sponsored  the 
first  Ontario  Industrial  Waste  Conference  which  was  held  at  the 
Ontario  Agricultural  College  in  Guelph  in  June  1954<.     Since  that 
time,  this  conference  has  become  an  annual  event,  attended  by 
industrial  and  regulatory  representatives  from  Canada  and  the 
United  States  as  well  as  visitors  from  Europe.     The  conference 
is  now  presented  under  the  auspices  of  the  Water  Pollution 
Advisory  Committee  of  the  Ontario  Water  Resources  Commissiono 

During  1950  the  Advisory  Committee  on  Industrial  Wastes  of 
the  Ontario  Research  Council  asked  Ontario  industry  if  the  group 
could  be  of  further  assistance  in  studying  the  abatement  of 
industrial  pollution  in  Ontario.     The  industries  expressed  inter- 
est and  as  a  result,  Dr.  R.  K.  Stratford,  Scientific  Advisor  to 
the  President,  Imperial  Oil  Limited  and  President  of  the  Research 
Council  at  that  time,  proposed  the  idea  of  a  cooperative  research 
project  to  be  conducted  by  the  Ontario  Government  and  any  group 
of  industries  interested.     A  group  of  three  Sarnia  industries 


agreed  that  this  project  would  be  advantageous  both  to  the 
control  authorities  and  to  the  industries;  and  thus  the  St. 
Clair  River  Research  Committee  v/as  inaugurated. 
Development  of  the  Cooperative  Research  Pro.ject 

Dr.  Stratford  had  in  mind  the  cooperative  activities 
in  industrial  research  in  Great  Britain  which  were  inaug- 
urated after  1900.     The  leaders  of  science  and  industry  in 
that  country  were  increasingly  concerned  at  the  lack  of  con- 
tact between  scientific  research  and  industrial  practice. 
The  most  notable  achievement  along  these  lines  was  the 
establishment  of  the  National  Physics  Laboratory  as  far  back 
as  1900  and  the  foundation  of  the  Royal  College  of  Science 
and  Technology  in  1907.     Further  action  and  additional 
government  help  became  even  more  urgent  at  the  outbreak  of 
the  First  World  War,  and  in  1915  the  advisory  council  for 
Scientific  and  Industrial  Research  was  created,  in  order  to 
promote  and  organize  scientific  research  with  a  view  to  its 
application  to  trade  and  industry^ 

After  World  War  11  an  even  greater  expansion  of  the 
research  association  movement  occurred.     There  are  now  1+2 
associations  and  the  total  income  of  3 -4  MM  pounds  sterling 
of  which  1.25  MM  pounds  is  a  Government  grant «     The  assoc- 
iations vary  greatly  in  size,  the  largest  having  an  income 
of  about  400  000  pounds  with  the  majority  ranging  between 
20  000  and  100  000  pounds.     The  total  staff  is  now  approach- 
ing 4  000  of  which  1  000  people  are  of  graduate  standing. 


The  government ,  at  the  end  of  the  war,  decided  that  the  grant 
would  form  a  permanent  part  of  the  normal  income  and  special 
grants  would  be  available  for  capital  development «     The  method 
of  assessing  the  subscription  of  each  member  firm  was  based  on 
its  size  and  assets*     Thus,  the  small  firm  in  general  contri- 
buted much  less  than  the  larger  one,  yet  it  had  the  same 
privileges,  although  as  a  rule,   it  would  not  have  the  same  facil- 
ities for  exploiting  the  results  for  research.     On  the  other  hand, 
the  small  firm  would  be  more  likely  to  use  certain  of  the  benefits. 

In  Great  Britain,  cooperative  research  served  a  number  of 
purposes  essential  to  the  national  well  beingo     Canada  is  the  only 
other  country  at  the  present  time  with  a  similar  scheme,  although 
Industrial  Research  Departments,  Government  laboratories  and 
institutes  for  sponsoring  research  are  well  known o     A  British  de- 
partment of  scientific  and  industrial  research  also  maintains  a 
water  pollution  research  laboratoryo     The  department  carries  on 
work  on  industrial  wastes  and  water  quality  improvement c 
Anti-Pollution  Research  Activities  in  the  United  States 

Many  state-sponsored  projects  to  reduce  air  and  water  pol- 
lution have  been  instigated  in  the  United  States,  and  cities  such 
as  Los  Angeles,  Pittsburgh  and  Cleveland  have  developed  their  own 
air  pollution  reduction  programs.     Federal  assistance  is  available 
to  the  individual  states  in  respect  to  water  pollution  abatement o 
Many  industrial  groups,  such  as  the  American  Petroleum  Institute 
and  the  Manufacturing  Chemists^  Association  Incorporated  are 
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actively  engaged  in  air  and  water  pollution  abatement  programs. 
Canadian  industry  has  benefitted  greatly  from  the  information 
supplied  by  these  two  groups. 
Canadian  Activities 

The  Federal  Government  is  chiefly  concerned  with  air  and 
water  pollution  if  it  affects  international  boundary  waters  and 
land  boundaries  between  Canada  and  the  United  States,  and  also 
if  the  problem  is  inter-provincial.     The  Federal  Government  in 
the  first  case,  makes  use  of  the  services  of  the  International 
Joint  Commission,  a  group  represented  by  a  Canadian  chairman 
with  two  assistants  and  a  similar  group  from  the  United  States. 
Under  the  Canadian  and  United  States'  sections,  a  group  of 
technical  advisers  is  appointed  from  the  Department  of  National 
Health  and  Welfare  and  from. the  Ontario  Water  Resources 
Commission. 

In  the  province  of  Ontario  the  former  Research  Council 
of  Ontario  functioned  under  the  Department  of  Planning  and 
Development  and  had  an  advisory  committee  under  Disposal  of 
Industrial  Wastes.     This  committee  was  composed  of  represent- 
atives from  the  Ontario  Department  pf  Health,  Sanitary  Engin- 
eering Division,  the  Ontario  Universities,  Ontario  Industry 
and  Municipalities.     The  group  continued  its  activity  for  a 
period  of  some  six  or  seven  years  in  an  advisory  capacity  to 
assist  industry  in  solving  air  and  water  pollution  problems. 
Representatives  of  the  Ontario  Research  Foundation  were  mainly 
responsible  for  the  laboratory  and  field  work  in  industrial 


pollution  abatement.     The  Research  Council  of  Ontario  was  dis- 
banded in  1954  and  their  work  was  carried  on  by  the  Pollution 
Control  Board  of  Ontario,  which  functioned  under  the  Department 
of  Planning  and  Development,     In  1957  the  function  of  the 
Pollution  Control  Board  was  taken  over  by  the  Water  Pollution 
Advisory  Committee  of  the  Ontario  Water  Resources  Commission. 
St.  Clair  River  Research  Committee 

In  February,  1952  Professor  A.C,  Plewes  and  Dro  RoK. 
Stratford  of  the  Ontario  Research  Council  interviewed  officials 
of  the  Polymer  Corporation,  Dow  Chemical  of  Canada  and  Imperial 
Oil  Limited  at  Sarnia  to  discuss  the  possibility  of  organizing 
a  group  to  study  air  and  water  pollution  in  the  St.   Clair  River 
basin  on  a  group  research  basis.     The  companies  were  favourable 
towards  the  project  and  a  memorandum  was  presented  to  the 
Research  Council  of  Ontario  on  March        1952  and  the  project,  as 
outlined,  was  accepted  by  the  Ontario  Research  Council. 

A  subcommittee  of  the  Advisory  Committee  on  industrial 
wastes  of  the  council  was  formed,   consisting  of  member  repre- 
sentatives of  the  three  companies,  the  Ontario  Department  of 
.Health  and  the  Department  of  Lands  and  Forests  of  Ontario.  A 
local  industrial  committee  was  formed  for  the  Sarnia  area  with 
the  chairman  elected  from  the  industrial  group c     The  committee 
was  charged  with  the  responsibility  of  studying  both  water  and 
air  pollution  and  it  was  decided  to  follow  a  research  program  on 
air  pollution  to  determine  the  conditions  existing  in  the  Sarnia 
area.     Coincident  with  this  air  pollution  study,  a  monitoring 
system  for  water  pollution  control  was  set  up.     The  studies 


were  carried  out  under  the  guidance  of  the  industrial  repre- 
sentatives j  by  a  qualified  scientist  and  a  technical 
assistant.    Monthly  meetings  were  held  to  discuss  the  pro- 
gress of  the  surveys o     The  Industrial  contribution  for  the 
study  was  levied  according  to  the  number  of  employees  -in 
each  company  and  this  amount  was  matched  by  the  Ontario 
Research  Council  on  a  50  -  50  basis «     The  function  of  the 
project  did  not  involve  the  application  of  regulatory 
measures,  but  was  an  effort  to  determine  existing  conditions 
in  the  atmosphere  and  receiving  bodies  of  watero     The  devel- 
opment of  methods  to  prevent  air  and  water  pollution  was 
studied  and  it  was  recognized  that  these  studies  would  have 
to  be  continued  over  a  period  of  several  years <> 

The  project  was  planned  to  cooperate  with  the  Inter- 
national Joint  Commission  and  the  Ontario  Department  of 
Health  wherever  possible  and  the  assistance  of  the  tech- 
nical advisers  of  the  Commission  was  obtained o  Eventually 
the  techniques  used  by  the  control  authorities  were  standard- 
ized with  those  used  by  industry  and  equipment  was  rented  by 
the  industrial  group  from  the  Ontario  Research  Foundation. 

In  1953,  the  Canadian  Oil  Refineries  Limited,  Cabot 
Carbon  of  Canada  Limited  and  Sun  Oil  of  Canada  Limited 
joined  the  St»   Clair  River  Research  Committee o     At  the 
present  time,  11  industries  are  represented  in  the  group. 
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Without  going  into  too  much  detail,  it  is  sufficient  to 
state  that  all  parties  concerned  have  been  gratified  by  the 
friendly  and  cooperative  attitude  developed  between  the  regu- 
latory groups  and  industryo     The  project  is  a  self  -  policing 
one  especially  when  any  extraordinary  emission  occurs  in  the 
atmosphere  or  in  the  receiving  body  of  water^     The  regulatory 
people  are  kept  fully  informed  and  the  press  has  been  most 
cooperative  in  keeping  the  public  aware  of  the  activities  of 
the  Research  Committee »     In  addition  to  monitoring  effluent 
and  influent  water  in  the  industries,  the  Committee  has  on 
occasion,  enlisted  the  assistance  of  a  consulting  biologist 
to  survey  the  bottom  living  forms  in  the  Sto  Clair  River o 
Results  of  these  findings  have  been  useful  in  determining  the 
pattern  of  effluent  water  as  it  mixes  with  the  receiving  stream 
and  it  also  serves  as  a  guide  for  water  pollution  controlc 

The  activities  of  the  Committee  have  increased  over  the 
past  eight  years  and  of  course,  the  original  contribution  has 
had  to  be  increased  considerably  in  order  to  carry  out  a  com- 
prehensive study  of  the  effect  of  gaseous  effluents  in  the  areas 
surrounding  the  plant So 

The  Industrial  group  has  appreciated  the  assistance  pro- 
vided by  the  Ontario  Research  Foundation,  the  International 
Joint  Commission  and  the  Ontario  Water  Resources  Commission. 
It  is  hoped  that  the  new  experimental  laboratory  of  the  Ontario 
Water  Resources  Commission  in  Toronto  will  provide  assistance  in 
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studying  water  pollution  problems  in  industry  and  that  the 
St.  Clair  River  Research  project  will  serve  as  a  model  for 
future  studies  of  pollution  abatement,  especially  in  the 
•extensive  river  systems  and  industrial  areas  in  Canada,     In  a 
project  of  this  kind,  the  complete  study  of  mutual  problems 
may  be  achieved  by  Government  agencies  and  industry.  The 
cost  is  nominal,  especially  if  several  industries  unite  in 
the  effort. 

Recent  Developments  of  Cooperative  Research  Programs 

The  Canadian  Manufacturers^  Association,  Hamilton  - 
Brantford  branch  became  interested  in  the  problem  of  air 
pollution  in  the  city  of  Hamilton.     In  1956  the  Hamilton  - 
Brantford  branch  of  the  association  decided  to  take  definite 
steps  towards  the  definition  of  the  air  problem  in  that  city 
and  an  air  pollution  survey  committee  was  formed  to  survey  the 
Hamilton  scene  and  to  determine  exactly  what  the  problems  were 
in  connection  with  relative  cleanliness  of  the  atmosphere. 
To  survey  the  city  of  Hamilton  the  expenditure  of  considerable 
funds  was  necessary  and  60  volunteer  members  of  the  Hamilton  - 
Brantford  branch  of  the  CM. A.  donated  |130  000  to  complete  an 
air  pollution  survey  in  Hamilton.     The  Ontario  Research 
Foundation  was  retained  as  the  technical  arm  of  this  Committee, 
a  move  which  brought  the  best  technical  brains  in  the  province 
to  bear  on  this  subject.     After  two  years  some  $90  000  of  the 
budgeted  $130  000  were  spent.     It  is  interesting  to  note  that 
the  total  contribution  for  this  project  came  from  industrial 


-11- 


sources  and  none  from  the  Ontario  Government.     The  Ontario 
Research  Foundation  used  the  methods  which  were  standardized  in 
Sarnia  and  Windsor  for  air  pollution  surveys  and  some  22  dust 
collecting  stations  were  established  as  well  as  main  stations 
for  the  determination  of  sulphur  dioxide,  hydrogen  sulphide 
and  suspended  particulate  matter.     The  CM. A.  work  prepared 
a  base  from  which  constructive  action  could  be  taken  to  make 
a  cleaner  city.     The  C.M.A.  recommended  and  organized  a  syste- 
matic survey  to  measure  and  evaluate  emissions  from  every 
location  where  fuel  was  burned  in  the  city.     The  industries 
donated  the  equipment  used  to  the  City  of  Hamilton  which  had 
been  considering  a  municipal  by-law  on  smoke  and  fume  abatement. 

In  the  meantime,  other  centres  in  Canada  became  interested 
in  cooperative  research  on  air  and  water  pollution.     The  Research 
Council  of  Alberta  has  been  working  with  the  petrochemical 
industry  and  refineries  in  the  city  of  Edmonton  to  abate  air  and 
water  pollution,  although  no  formal  organization  has  been  set  up. 

In  I95S  the  oil  refineries  and  industrial  plants  in  the 
town  of  Montreal  East  became  interested  in  the  St.  Clair  Research 
Project  and  their  consultant.  Dr.  Lucien  Piche  of  the  University 
of  Montreal,  toured  Ontario  visiting  air  and  water  pollution 
abatement  groups  to  provide  a  background  for  the  formation  of  a 
cooperative  industrial  group.     As  a  result,  the  Laval  Industrial 
Association  was  formed,  comprised  of  1^  industries  including  six 
oil  refineries.     This  project  is  financed  100^  by  the  Industrial 
group  and  the  objective  is  to  determine  the  effect  of  air  and 
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water  pollution  in  the  surrounding  areas »     The  findings  of 
the  association  are  reported  monthly  and  the  meetings  are 
attended  by  the  representatives  of  the  Department  of  Health 
in  the  city  of  Montreal.     In  addition  the  Montreal  Harbour 
Board  is  advised  of  the  condition  of  plan,  effluents  flowing 
into  the  St.  Lawrence  River.     A  group  of  refiners  in  the 
Vancouver  area  is  at  present  considering  the  formation  of  a 
similar  association  to  study  air  and  water  pollution  in  the 
Greater  Vancouver  districts 
Conclusion 

The  solution  of  air  and  water  pollution  requires  a 
long  range  program  with  an  orderly  series  of  steps  involving 
investigation,  planning,  and  installation  of  equipment  of  good 
design  to  prevent  air  and  water  pollutiono     It  is  only  by  the 
cooperation  of  industrial  groups  and  control  authorities  that 
this  can  be  accomplished  at  a  minimum  of  cost  to  the  taxpayer 
and  to  the  industry o     A  pollution  abatement  program  is  of 
necessity  long  ranged,  because  of  the  complexity  of  waste 
materials  and  the  research  required  to  develop  methods  of 
treating  these  wasteso     In  comparison,  the  handling  of  sani- 
tary sewage  is  not  too  difficult  and  therefore,   in  the  case  of 
industrial  wastes,   industry  must  find  its  own  solution  to  the 
problem.     Cooperative  research  efforts  have  been  appreciated 
by  Municipal  governments  also,  and  by  the  public  in  generals 
It  is  important  to  have  good  press  relations  and  also  to 
report  any  extraordinary  discharges  that  cause  irritation  or 
discomfort  to  the  urban  population  surrounding  industry. 
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If  an  industrial  group  is  sufficiently  organized  to  study  the 
pollution  problem,  it  can  then  speak  with  authority  when 
questioned. 

Canadian  industry  will  always  be  grateful  for  the  original 
assistance  given  by  the  Ontario  Government  towards  cooperative 
research  on  pollution  control.     The  name  of  Dr.  R.  K.  Stratford 
will  always  be  remembered  in  this  respect,  as  he  had  the  vision 
to  develop,  by  friendly  persuasion,  the  idea  of  cooperation  with 
Government  regulatory  groups. 

'r  *r  '1'  V 

Discussion 

The  costs  involved  in  treatment  of  industrial  wastes,  the 
problems  involved  when  an  administrative  and  enforcement  agency 
must  combine  testing,  research,  and  enforcement  on  industrial 
wastes,  and  the  necessity  of  control  of  waste  treatment  for  all 
new  industries  in  an  attempt  to  "hold  the  line"  against  pollution. 
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The  necessity  of  a  safe  and  palatable  drinking  water 
for  the  health  of  the  public  is  accepted  without  question. 
The  recognition  years  ago  that  public  water  supplies  were 
responsible  for  outbreaks  of  infectious  diseases  marked  the 
beginning  of  a  new  period  in  public  health  -  the  sanitary 
concept.     This  period  saw  important  scientific  discoveries, 
industrialization,  and  social  changes.     The  study  of  water- 
borne  bacterial  disease  was  pursued,  protective  measures  were 
discovered  and  adopted  to  safeguard  the  public  from  these 
diseases. 

Scientific  discoveries,  industrialization  and  social 
change  have  accelerated  over  the  years.     To-day  hundreds  of 
new  synthetic  organic  compounds,  unknown  a  few  years  ago,  are 
in  use.     Energy  from  the  nucleus  of  the  atom  has  been  developed. 
Better  industrial  and  agriculatural  technology  have  helped  to 
increase  production.     People  have  congregated  into  larger  urban 
areas.     All  these  changes  influence  public  health  concepts 
especially  since  they  bring  with  them  some  questions  about  their 
impact  on  health.     Any  environmental  change  affecting  the  public 
is  of  public  health  interest. 

Oirly  one  facet  of  the  changing  environment  will  be  consider- 
ed in  this  paper;  this  relates  to  the  public  health  aspects  of 
certain  pollutants  in  drinking  water.     Bacterial  contamination 
from  public  sewage  still  remains,  however,  the  most  important 
immediate  consideration  from  the  public  health  standpoint.  There 
is  a  tendency  to  exaggerate  the  importance  of  drinking  water  as 
a  bearer  or  as  a  cause  of  disease. 
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Disease,  illness  or  discomfort  associated  with  drinking 
water  may  be  related  to: 

1.  Bacteria  -  Water  may  act  as  a  vehicle  in  the  trans- 
mission of  bacterial  diseases  such  as  typhoid, 
dysentery,  cholera  and  diarrhoea. 

2.  Viruses  -    The  transmission  of  virus  disease  by  water 
is  under  intensive  study. 

3.  Other  Micro-Organisms  -    Water  may  serve  to  transmit 
protozoa  and  other  organisms  capable  of  producing 
disease  in  man  eg.  amoebic  dysentery. 

4.  Physical  Factors  -    Drinking  water  which  has  objection- 
able colour,  odour,  taste  or  turbidity  may  not  in  itself 
be  injurious  to  health.     Because  of  its  physical  proper- 
ties, however,  it  may  be  taken  in  reduced  amount  or  more 
acceptable  but  less  desirable  fluids  consumed  in  its 
place.     Drinking  too  little  water  is  a  fairly  common 
dietetic  fault. 

5.  Chemical  Pollutants  -  Chemical  pollutants  are  not 
present  in  public  drinking  water  in  amounts  sufficient 
to  produce  acute  health  effects.     The   long  term  effects 
of  drinking  small  amounts  of  some  of  these  pollutants 
each  day  in  the  public  water  supply  is  not  yet  settled. 
This  is  true  especially  of  some  of  the  newer  organic 
chemicals  which  can  find  their  way  into  drinking  water. 

6.  Essential  Trace  Elements  -    There  is  evidence  that  drink- 
ing water  is  a  source  of  some  of  the  body*s  needs  for 
trace  elements. 
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7.     Radioactive  Pollutants  -  The  public  is  particularly- 
interested  in  radioactivity  and  its  possible  health 
effects  because  of  its  newness  and  the  speculation 
about  long  term  effects. 
As  well  as  the  direct  health  aspects  of  water  pollution, 
mention  should  be  made  of  certain  other  effects  caused  by 
water  pollution.     These  include:     the  effect  of  certain  pol- 
lutants on  water  treatment,   sewage  treatment,  and  natural  puri- 
fication of  organic  material;  the  added  expense  of  treatment  to 
remove  objectionable  materials;  and  difficulties  in  water  use 
for  recreational  purposes  such  as  swimming,  boating  and  fishingo 
Actual  epidemiological  evidence  of  illness  caused  by  polluted 
water  used  for  recreational  purposes  is  not  common  but  the  risk 
is  present.     Economic  effects  of  water  pollution  include;  effects 
of  corrosive  wastes,  death  of  farm  animals,   interference  v;ith 
the  location  of  industries,   loss  of  agricultural  crops  from  pol- 
luted irrigation  water,   and  reduction  in  tourist  trade^ 

Various  drinking  water  standards  have  been  publishedo  These 
establish  certain  limits  for  specific  pollutants  in  drinking 
water.     In  most  cases  they  are  based  on  health  considerations 
but  not  always.     Such  standards  have  been  made  by  the  United 
States  Public  Health  Service   ( U. S .P oH » S . ) »     They  exist  also  in 
Great  Britain  and  in  the  U  =  S.S.R.     The  V/orld  Health  Organization 
(WHO)  has  published  standards  for  drinking  water.     The  maximum 
permissible  levels  of  radioactivity  in  drinking  water  are  con- 
tained in  the  Recommendations  of  the  International  Commission 
for  Radiological  Protection  (ICRP)  published  in  1959.  These 
standards    will  be  referred  to  when  considering  specific  sub- 
stances in  drinking  water. 
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(5)     Hardness  -  Hardness  of  water  in  itself  is  of    no  direct 
public  health  importance.     Cleaning  with  soap  is  more 
difficult  in  hard  water. 

Many  studies  have  been  carried  out  to  determine  the  inorganic 
chemicals  in  the  drinking  water  of  representative  cities o  One 
extensive  study  was  carried  out  in  1944  when  drinking  water  samples 
were  collected  from  37  cities  in  the  United  States.     Analyses  for 
many  elements  were  carried  out  and  tabulated. 

As  far  as  drinking  water  is  concerned  the   inorganic  chemical 
substances  may  be  divided  into  the  following  categories: 

(1)  Essential  Trace  Elements  -  These  elements  are  considered 
essential  in  trace  amounts  for  man  and  for  higher  animals. 
They  include:     cobalt,   copper,  fluorine,  iodine,  manganese 
molybdenum  and  zinco 

(2)  Nutritive  Minerals  -    These  are  important  mineral  constitu 
ents  in  the  body.     They  include:     calcium,  iron,  magnesium 
phosphorous,  potassium  and  sodium.     Most  of  this  mineral 
content  carried  by  water  could  be  used  by  the  body  if 
needed. 

(3)  Non-Nutritive.  Non-Toxic  Minerals  -     These  are  not  known 
to  be  important  in  human  nutrition  but  may  be  shown  to  be 
later.     In  general,  their  toxic  dose  is  sufficiently  high 
so  that  their  presence  in  water  is  of  no  physiological 
significance.     They  include:     aluminum,   nickel,  silicon, 
strontium,  tin  and  titanium. 
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4.     Non-Nutritive,  Toxic  Minerals  -      These  are  not  known 
to  be  important  in  human  nutrition  and  they    are  toxic 
to  varying  degree.     They  include:     antimony,  arsenic, 

barium,  bismuth,  boron,  bromine,  cadmium,  chromium, 
lead,  mercury,  selenium,  silver,  thallium,  and  vanadium. 
Most  of  the  inorganic  chemical  constituents  named  above  are 
listed  separately  below  and  their  importance  in  drinking  water 
indicated. 

Aluminum  This  is  present  in  all  natural  waters  generally  in 

low  concentration  (less  than  1  mg./l.).     Some  drink- 
ing waters  contain  up  to  20  mg./l.  and  no  public 
health  significance  is  attached  to  this.     It  may  also 
result  in  water  from  the  use  of  aluminum  coagulants  or 
from  aluminum  water  storage  vessels.     After  absorption 
it  is  quickly  excreted  and  does  not  seem  to  be  required 
for  human  growth . 
Arsenic      Arsenic  is  a  toxic  element.     Considerable  variation 
exists  in  the  standards  of  the  United  States  Public 
Health  Service  and  the  World  Health  Organization  for 
this  material;  they  are  respectively  0.05  and  0.2  mg./l. 
A  short  term  permissible  limit  of  1  to  2  mg./l.  has  been 
suggested.     It  occurs  in  traces   (.001  mg./l.)  in  city 
water  supplies  and  presents  no  public  health  problem  in 
this  concentration. 

Contamination  of  surface  waters  by  smelting  of  arsenical 
ores  has  occurred.     One  well  known  episode  occurred  in 
Reichenstein  where  smelting  fumes  contaminated  the  drink- 
ing water  supply.     Many  cases  of  chronic  arsenic  poisoning 
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occurred  in  inhabitants  of  the  town.     For  many  years  the  true 
nature  of  the  disease  was  not  known  and  it  was  called  "Reichen- 
steiner^s  Disease."    Once  the  cause  was  found  a  new  town  supply 
was  secured. 

High  arsenic  levels  exist  in  Cordoba,  Argentina.     Well  waters 
there  ran  as  high  as  4.5  mg./l,   of  arsenic.     Cases  of  chronic 
arsenic  poisoning  occurred  from  drinking  this  water. 
Two  deaths  occurred  in  Ontario  from  well  water  containing 
arsenic  from  natural  deposits. 

Arsenical  sprays  used  in  agriculture  or  in  debarking  trees 
may  be  a  source  of  contamination  for  water  supplies. 

Barium    Barium  is  a  toxic  element.     Its  salts  are  not  recommended  for 
use  in  water  treatment  purposes. 

Boron      This  is  a  toxic  element  but  presents  only  a  regional  problem 
with  local  deposits.     It  is  toxic  to  plants  when  found  in 
irrigation  water.     Some  plants  are  sensitive  to  0.5  mg./l.  of 
boron  in  water. 

Bromine  Bromine  may  be  found  in  well  waters  near  coastal  areas  from 
sea  water  intrusion.     It  presents  no  public  health  problem. 

Cadmium  Cadmium  pollution  of  water  is  rare.     It  has  occurred  from 
disposal  of  electroplating  waste  with  contamination  of 
surrounding  wells.     Cadmium  is  toxic  and  should  not  be  used 
to  line  vessels  or  pipes  containing  water.     In  solution  it 
causes  prompt  vomiting  and  stomach  upset. 

Calcium  Calcium  is  of  no  public  health  importance  other  than  in  the 
hardness  it  produces  in  water.     It  forms  an  important  nutri- 
tional need  of  the  body. 


The  chlorine  anion  is  one  of  the  major  anions  in  water 
and  sewage.     It  occurs  from  salt  water  intrusions,  brire 
wastes  or  natural  salt  deposits.     Up  to  500  to  700  mg,/l. 
is  not  objectionable  to  most  people.     Above  about  SOO 
mg./l.  it  gives  a  brackish  taste  to  water.     The  USPHS 
standard  is  250  mg./l.     The  chloride  content  of  water 
from  the  Great  Lakes  has  been  given  as  follows 
(in  mg./l.):      Lake  Superior  1.1;  Lake  Michigan  2,7; 
Lake  Huron  2.6;  Lake  Erie  ^.7;  Lake  Ontario  15.5. 
Compare  these  with  the  chloride  content  of  sea  water 
(20,000  mg./l.)  and  of  the  Black  Sea  (150,000  mg./l.). 
Chromium  occurs  chiefly  from  electroplating  wastes  and 
from  its  use  as  a  corrosion  inhibitor.     The  hexavalent 
form  of  the  element  is  toxic.     The  standard  of  0.05  mg/l, 
set  by  the  USPHS  and  V/HO  is  based  on  its  toxic  action  to 
sludge  digestion  rather  than  its  toxicity  to  humans.  It 
presented  no  health  problems  in  one  water  supply  at  a 
concentration  of  0.1  mg,/l.     In  another  instance  public 
water  supplies  obtained  from  wells  were  contaminated 
with  Chromium  from  electroplating  wastes;  levels  of 
1.0  mg./l.  were  reached  and  the  water  was  unfit  to  drink. 
In  this  latter  case  it  took  a  relatively  long  time  for 
dilution  to  occur. 

Cob^ilt  is  a  necessary  trace  element  in  higher  animals. 
Ingestion  of  useful  amounts  for  body  needs  from  drinking 
water  is,  however,  very  unlikely. 

Considerable  variation  in  permissible  levels  of  copper 
in  drinking  water  has  been  established  eg,  U.S.S.R. 
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Copper  (contM) 

0.2  mg./l.;  WHO  1.0  mg./l.  and  USPHS  3.0  mg./l.  Copper 
is  an  essential  trace  element  to  man  and  higher  animals. 
Small  amounts  in  water  may  be  helpful  in  obtaining  the 
required  daily  intake.     Its  toxicity  is  low  but  its  salts 
have  an  irritant  action  on  the  stomach  causing  vomiting. 
It  may  occur  in  water  from  the  use  of  copper  sulphate  in 
the  control  of  algae;  from  corrosion  of  copper,  brass  and 
bronze  pipes  and  fittings;  and  from  industrial  wastes. 
Copper  is  very  damaging  to  molluscs  and  has  an  adverse 
effect  on  sludge  digestion  in  sewage  treatment. 
No  cases  of  illness  from  drinking  water  are  known.  Episodes 
of  illness  from  copper  utensils  are  known.     In  one  of  these 
two  men  were  made  ill  by  drinking  a  soft  drink  from  a  coin 
vending  machine.     This  machine  had  a  defective  carbonator 
valve  which  permitted  carbon  dioxide  to  flow  back  to  the 
copper  line.     With  sufficient  standing  time  concentrations 
of  260  mg./l.  of  copper  were  produced. 

Cyanides      The  cyanide  anion  (CN  )   is  very  toxic.     Concentrations  of 

0.1  mg./l.  are  toxic  to  f ish  and  0.3  mg./l.   inhibit  bacterial 
organisms  for  self  purification.     Hydrogen  cyanide  gas  is 
very  soluble  in  water  and  episodes  of  poisoning  in  poultry 
and  livestock  after  fumigating  with  it  are  known.     The  WHO 
standard  is  0.01  mg./l.     For  short  term  exposure  humans  can 
tolerate  25  mg./l.  in  drinking  water. 

Cyanides  exist  in  simple  or  complex  forms.  The  simple  forms 
are  used  in  electroplating;  they  may  pollute  water  from  such 

I 
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Cyanides  (contM) 

sources.     Potassium  and  sodium  cyanide  are  soluble 
but  decompose  in  water.     The  complex  cyanides  eg. 
f erricyanides  are  fairly  stable;  under  certain  con- 
ditions, however,  they  can  break  down  to  liberate 
the  free  cyanide  anion. 

Fluorine        Trace  amounts  of  fluorine  are  considered  beneficial 
to  the  body.     Fluorine  is  widely  distributed  in 
nature  as  the  fluoride;   it  is  generally  present  in 
all  surface  water  in  low  amount.     Deep  wells  may 
contain  appreciable  amounts  because  of  the  rock 
formation.     An  excess  of  fluoride  in  the  drinking 
water  produces  a  condition  known  as  dental  fluorosis, 
or  mottling  of  the  enamel  of  the  teeth.     Whenever  the 
fluoride  content  of  drinking  water  exceeds  1.5  mg./l. 
mottled  teeth  can  be  demonstrated.     As  the  fluoride 
concentration  increases,  the  per  cent  of  those  with 
mottling  also  increases.     The  permissible  limits  which 
have  been  established  are  (in  mg,/l.):     USPHS  1.5; 
WHO  1.0;  and  U.S.S.R.  1.0.  Fluorosis  in  cattle  and 
other  livestock  is  recorded  from  industrial  pollutants 
in  the  manufacture  of  aluminum  and  superphosphate  fer- 
tilizers.    Fluoride  from  contaminated  air  may  be  deposited 
in  the  surrounding  area.     Young  animals  grazing  in  such 
areas  have  developed  fluorosis.     Generally  the  water 
supplies  in  these  areas  show  increase  in  fluoride  content 
but  the  main  exposure  is  in  the  local  food  eaten. 
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Fluorine  (cont*d) 

Industrial  fluorosis  occurred  from  the  operation  of  an 
aluminum  plant  in  Fort  William,  Scotland.     This  episode 
has  been  well  documented. 

Fluorosis  in  humans  is  also  known.     It  is  endemic  in 
some  parts  of  the  world  which  have  high  fluoride  in  soil, 
food  and  water  from  natural  fluoride  deposits.  Madras, 
India  is  an  example  of  such  an  area. 
Iodine  The  iodine  content  of  drinking  water  is  related  to  that 

of  the  soil  and  food  locally  grown  in  the  area.     If  the 
soil  is  deficient  in  iodine,  then  food  grown  locally  and 
the  water  are  low  in  iodine.     Goitre  is  more  prevalent  in 
such  an  area. 

The  amount  of  drinking  water  is  usually  too  small  to  be  of 

significance  in  meeting  the  daily  requirement  of  iodine 
but  helps  contribute  to  it.     Water  of  less  than  .005  mgo/l« 
is  considered  to  show  iodine  deficiency  in  the  area. 
Iron  Iron  in  drinking  water  has  no  bearing  on  healths     It  is 

important  in  respect  to  appearance,  palatability  and  suit- 
ability for  domestic  and  industrial  use.     At  concentrations 
above  0.3  mg./l.  water  becomes  unsuitable  for  many  uses 
eg.  laundry  becomes  stained,  water  pipes  clog  with  sludge 
and  a  special  bacteria  supported  by  iron  grows  to  profusion. 
Standards  which  exist  are  based  on  these  effects  rather  than 
on  health  grounds. 

Tap  water  from  U.S.  cities  averaged  0.3  mg./l.     This  amount 
would  not  be  important  physiologically     in  helping  to  meet 
the     Bod's  daily  iron  requirement. 
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Lead  Lead  is  a  toxic  and  accumulates  in  the    body.  Both 

the  mo  and  the  USPHS  standard  establish  th6  permis- 
sible level  in  drinking  water  as  O.l.mg./l.     Lead  is 
practically  never  found  in  natural  waters  (0.011  mg./l. 
in  U.S.  cities)  nor  is  it  found  naturally  in  the  body. 
Sources  of  lead  in  drinking  water  result  from  the  use  cf 
lead  service  pipes,  lead  caulking  compounds,  lead-lined 
tanks  and  to  a  minor  degree  from  brass  and  bronze  fit- 
tings (which  contain  about  ifo  lead.)    Water  has  a  sol- 
vent action  on  this  lead  which  is  enhanced  by  increase 
in  acidity,  turbidity,  time  of  contact,  and  chlorine 
content.     Soft  waters  high  in  carbon  dioxide  content 
have  high  solvent  action  for  lead. 

The  danger  of  poisoning  with  the  use  of  lead  service 
pipe  has  been  well  known.     Outbreaks  of  lead  poisoning 
occurred  from  this  cause  in  many  countries.     In  one 
episode  in  France,  150  cases  of  lead  poisoning  followed 
the  installation  of  new  lead  service  pipe.     Lead  in 
drinking  water  is  now  of  little  significance  in  city 
water  supplies  as  the  cause  of  poisoning.     It  may, 
however,  still  act  as  a  contributing  exposure  in  cases 
where  lead  service  pipes  are  in  use.     In  one  large  U,S. 
city,  25  per  cent  of  cases  of  lead  poisoning  in  children 
could  not  be  traced  to  a  known  cause.     It  was  suggested 
that  exposure  in  drinking  water  should  be  checked  along 
with  that  in  air  and  food  in  such  cases. 
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Llthium         This  is  a  minor  constituent  of  metals.     No  significant 
health  exposure  exists  from  drinking  water  supplies. 

Magnesium      Magnesium  in  drinking  water  is  related  to  hardness.  It 
is  an  important  body  mineral o 

Manganese      Manganese  forms  stains  on  plumbing  in  quite  low  amounts. 

The  permissible  limit  in  water  is  based  on  this  factor. 

Its  limit  together  with  iron  has  been  set  at  0.3  rag./l. 
No  harmful  effects  from  its  occurrence  in  drinking  have 
been  reported  except  for  an  unusual  instance  from  Japan. 
In  this  case  ,  400  dry  cells  were  buried  from  3  to  30  feet 
away  from  3  wells.     People  who  drank  from  these  wells  were 
poisoned.     In  all  16  were  affected  with  3  deaths.  Water 
from  these  wells  showed  high  manganese  and  zinc  content. 
Bloor,  urine  and  viscera  of  the  fatal  cases  were  also 
high  in  manganese  and  zinc. 

Manganese  is  considered  an  essential  trace  element. 
Mercury         This  has  presented  no  significant  health  exposure  in 

drinking  water.     The   U.S.S.R.  standard  is  0.005  mg./l. 
Nickel  This  metal  is  of  no  health  significance  from  this  view  - 

point  of  its  occurrence  in  drinking  water.     The  UoS.S.R. 

standard  has  been  given  as  1.0  mg./l. 
Nitrates        Nitrates  represent  the  final  stage  in  tv^e  oxidation  of 

organic  material  which  contaminates  water  supplies.  Other 

sources  of  nitrate  include:     nitrate  leached  from  the  soil, 

nitrate  from  deposits  underground  and  the  use  of  nitrate 

fertilizers . 


Nitrates  (cont'd) 

Surface  waters  show  nitrate  levels  of  0.1  -  1.0  rag./l  ; 
shallow  wells  contaminated  with  organic  materials  show 
higher  results;  and  deep  wells  in  high  nitrate  mineral 
deposit  areas  may  run  up  to  500  mg./l.  of  nitrate. 
Many  reports  have  been  published  dealing  with  high 
nitrate  levels  in  private  rural  well  waters.  Infants 
fed  this  water  in  their  formula  develop  methaemoglobin- 
emia  ~  a  condition  in  which  the  haemoglobin  of  the  blood 
is  unable  to  carry  oxygen.     The  infant  becomes  blue  in 
colour  and  may  appear  to  have  congenital  heart  disease. 
Older  children  and  adults  are  not  affected  with  the  same 
water  supply. 

Nitrates  are  of  public  health  importance  in  private  and 
public  supplies  from  ground  water  supplies.     A  threshold 
of  10  to  20  mg./l.  has  been  established^ 

Phosphates         Traces  of  phosphate  occur  in  many  natural  waters.  Increase 

in  phosphate  content  of  water  is  said  to  favour  the  growth 
of  algae.     Phosphates  are  used  as  builders  in  detergents 
and  increase  in  phosphates  may  arise  from  this  source. 

Potassium  Potassium  is  an  important  body  need.     No  health  problems 

have  been  associated  with  its  occurrence  in  drinking 
water. 

Selenium  Selenium  is  a  toxic  metal  which  is  sometimes  naturally 

present  in  the  soil  where  it  forms  a  regional  problem. 
It  is  absorbed  from  the  soil  by  plants  which  are  then 
poisonous  to  livestock.  The  suggested  limit  in  drinking 
water  has  been  established  as  0.005  mg./l. 
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Silica  Silica  is  present  in  natural  waters.     It  is  not  toxic 

when  ingested. 

Sodium  Most  natural  water  contains  sodium.     It  is  an  important 

requirement  of  the  body. 
Strontium      Natural  strontium  is  not  radioactive.     Most  potable 

waters  contain  a  little  strontium. 
Sulphates      Sulphates  are  widely  distributed  and  relatively  abundant 

in  hard  water. 

Sulphides      Many  well  waters  contain  sulphides  from  local  mineral 

deposits.     Sometimes  they  are  formed  in  lakes  or  distri- 
bution systems  from  the  action  of  bacteria  under  anaerobic 
conditions.     Noticeable  odour  in  water  exists  at  concentra- 
trion  of  0.02  mg./l.  with  sulphides. 

Tin  Small  amounts  may  occur  in  water  from  its  storage  in  tin- 

lined  containers.     There  is  no  health  significance  attached 
to  these  low  levels  in  water. 

Zinc  Zinc  may  occur  from  the  use  of  galvanized  iron  or  pipe,  or 

from  loss  of  zinc  in  brass.     Zinc  levels  in  37  U.S.  city 
water  supplies  averaged  O.I36  mg./l.     Levels  of  30  mg./l 
produce  a  sheen  to  water  but  it  may  be  taken  without  trouble; 
40  mg./l.  produces  a  metallic  taste.     One  couple  took  4O  mg./l. 
for  2  months  and  developed  symptoms  of  illness.     Zinc  is 
beneficial  to  the  body  in  small  amounts. 
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Organic  Chemicals  in  Water  (contM) 

A  wide  variety  of  organic  materials  may  be  found  in  drinking 
water  supplies.     Organic  material  from  natural  sources  may  find  its 
way  into  drinking  water  supplies.     Such  water  can  cause  gastro-intesti- 
nal  upset.     Excess  growth  of  certain  algae  (blue-green  algae)  produces 
a  toxic  substance  which  has  been  fatal  to  cattle.     Water  with  natural 
pollutants  would  likely  be  rejected  by  humans  on  aesthetic  reasons. 

The  great  bulk  of  organic  chemicals  in  water,  however,  are 
derived  from  domestic,  industrial  and  agricultural  sources.  Generally, 
they  add  odour  and  taste  problems  to  the  water.     Whether  some  of  them 
produce  any  physiological  effect  is  not  known  at  the  present  time.  More 
research  is  indicated  on  their  identification  and  on  their  physiological 
action  especially  those  which  survive  water  treatment  methods. 

Studies  on  the  determination  of  organic  materials  in  water  supplies 
have  been  carried  out.     The  organic  content  of  four  water  samples  was 
found  to  run  from  50  to  3000  parts  per  billion.     Chemical  study  on  this 
organic  material  proved  difficult.     Three  groups  of  organic  compounds 
were  noted;  aliphatic  (kerosene  type);  aromatic  (substituted  benzene 
products);  and  oxy  group  (fatty  acids,  alcohols,  etc.).     The  latter  two 
were  the  most  important  from  the  taste  and  odour  standpoint. 

Of  the  four  samples  studied,  one  was  from  a  city  water  supply.  Its 
organic  content  was  0.1  to  1.0  mg./l.     One  petroleum  refinery  effluent 
was  studied  and  it  had  an  organic  content  of  10  to  100  mg./l. 

Studies    were  repeated  in  the  same  areas  one  year  later  and  showed 
a  different  pattern  indicating  the  changing  complexity  of  organic  materi- 
als in  water  supply  from  year  to  year. 
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Gasoline 

There  have  been  instances  of  tank  rupture ,  seepage  from  underground 
tanks,  accidental  releases  and  spills  from  tanks  containing  this  petroleum 
distillate.     Once  the  ground  water  has  become  contaminated  these  materials 
spread  out  for  a  considerable  distance  and  persist  for  relatively  long 
periods.     They  may  pollute  well  water  -  usually  private  wells  and  cause 
unpleasant  odour  and  taste,     A  chemical  gastritis  may  be  caused  in  some 
people.     Accidental  discharge  into  streams  produces  death  of  fish.  Poison- 
ing from  lead  in  leaded  gasoline  is  not  possible  in  the  amount  it  is  used 
as  an  antiknock  agent. 
GTreases 

Grease  in  water  supplies  consist  of  soaps,  fats,  waxes  and  oils. 
They  are  mostly  fatty  acid  hydrocarbons.     Greases  may  present  difficulties 

in  the  operation  of  sewage  plants  but  otherwise  present  no  known  public 

health  problem. 

Oils 

Oil  wastes  are  acted  upon  by  bacteria  in  the  water.     For  motor  type 
oils  the  half-life  in  open  water  was  found  to  be  7  days.     Soluble  oils 
contain  an  emulsifier.     If  these  soluble  oils  are  run  into  rivers  or  lakes 
the  emulsion  gradually  breaks  down  and  oil  coats  the  surface  of  the  water. 
This  prevents  aeration  and  may  spoil  recreational  areas,     A  limit  of 
15  mg,/l,  for  oil  has  been  established  by  some  authorities.     Oils  are  toxic 
to  fish. 
Pesticides 

A  wide  range  of  biologically  active  organic  compounds  have  come  into 
wide  use  during  the  last  decade  as  pesticide  materials.     These  include 
insecticides,  herbicides,  rodent icides ,  molluscicides ,  nematocides, 
fungicides,  and  many  others.     Since  they  are  mainly  used  to  eradicate 
pests  by  killing  them,  they  have  some  varying  degree  of  hazard  to  man. 


Pesticides  (cont'd) 

They  may  find  their  way  into  water  supplies  by  rain  run-off s 
after  application  to  the  land;  by  accidental  release  into  water 
courses;  by  poor  technique  such  as  excessive  over  spray  which  con- 
taminates water;  by  improper  practices  such  as  discarding  unused 
spray  into  water  courses,  or  washing  equipment  in  them.  Pesticides 
may  also  be  added  directly  to  water  to  achieve  certain  desired 
control* 

Insecticides  -  Many  new  insecticides  have  come  into  use*  There 
are  two  main  groups  of  the  new  synthetic  organic  compounds  -  the 
chlorinated  hydrocarbons  and  the  organic  phosphorous  compounds «,  The 
chlorinated  hydrocarbon  insecticides  as  a  group  are  generally  stable 
compounds  with  long  residual  actiono     Once  sprayed  they  persist  for 
some  time.     In  approximate  increasing  order  of  toxicity  to  mammals 
they  include:     methoxychlor ,  TDE,  BHC ,  DDT,  lindane,  chlordane,  hepta - 
chlor,  toxaphene,  aldrin ,  dieldrin  and  endrin.     DDT  is  the  prototype 
of  this  group.     No  cases  of  poisoning  from  drinking  water  have  resulted 
in  the  public  with  the  use  of  insecticides.     DDT  has  been  applied 
directly  to  drinking  water  in,  concentrations  of  one  part  per  million 
or  more  in  countries  where  Yellow  Fever  is  endemic o     Public  reservoirs 
and  private  cisterns  have  been  treated.     No  reports  of  trouble  or 
complaints  have  come  from  those  drinking  such  water.     The  toxic  hazard 
of  adding  DDT  in  this  amount  to  the  drinking  water  may  be  described 
as  minimal. 

Addition  of  pesticides  to  drinking  water  violates  the  general 
principle  that  such  materials  should  not  be  added  to  drinking  water. 
Expert  advice  should  be  obtained  before  any  pesticide  is  added  to 
drinking  water  and  close  supervision  is  indicated. 
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Insecticides  -  (contM) 

The  use  of  insecticides  on  cotton  fields  in  southern  United 
States  resulted  in  heavy  fish  kills  when  rain  carried  into  the  water 
courses.     In  sufficient  concentration  these  insecticides  have  a 
characteristic  odour  and  can  affect  the  drinking  water.     BHC  in  parti- 
cular can  produce  taint  in  food  and  drinking  water. 

The  concern  of  public  health  officials  in  the  use  of  these 
materials  is  not  only  directed  to  the  possibility  of  acute  poisoning 
(such  episodes  are  rare)  but  to  the  question  of  effects  of  continued 
ingestion  of  small  amounts  over  long  periods  of  tim.e.     In  this  regard 
it  is  felt  that  food  residues  are  of  much  more  significance  than  con- 
tamination of  public  water  supplies.     Accordingly,  tolerances  have 
been  established  for  these  materials  on  foodstuffs. 

The  organic  phosphorous  insecticides  include:     TEPP ,  parathion, 
Phosdrin,  Systox,  Guthion,  Korlan,  Malathion,  DDVP,  and  Diazinon, 
These  are  organic  phosphorous  compounds.     As  a  rule  these  hydrolyse 
more  quickly  than  the  chlorinated  hydrocarbons.     It  is  unlikely  that 
ordinary  application  will  result  in  any  public  health  problem  with 
drinking  water  supply. 

Many  other  insecticidal  materials,  both  organic  and  inorganic 
materials,  are  in  use.     The  arsenicals  are  toxic,  persist    in  soil, 
and  may  contaminate  water  supplies  without  proper  care. 

Herbicides  -    A  wide  variety  of  organic  chemicals  are  encountered 
here.     The   commonest  herbicides  2,4-D  and  2,4,5-T  are  of  low  to  moderate 
toxicity  to  mammals.     Toxicity  to  fish  is  not  high.     Their  presence  in 
drinking  water  supplies  may  produce  raalodour,  however.     Dinitro  and  penta- 
chlorophenol  herbicides  are  toxic  to  fish,  the  latter  at  quite  low  concen- 
trations. 
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Alglcides  -  Copper  sulphate  is  commonly  used  for  this 
purpose.     Copper  may  collect  in  water  supplies  treated  on  suc- 
cessive occasions,     Endothal  and  acrolein  are  other  recent 
algicides, 

Mollusicides  -  Copper  sulphate,  sodium  pentachlorophenol 
and  copper  pentachlorophenate  are  used  in  relatively  high  con- 
centrations for  this  purposes     On  the  short  term  basis  over  which 
they  are  used  no  health  hazard  in  drinking  water  has  been  found. 

Sea  Lamprey  Control  -  Trichlorophenol  and  more  recently 
trif luorophenol  are  used  in  this  control  work  at  30  parts  per 
million  in  selected  streams.  The  use  of  this  material  causes  a 
25  per  cent  fish  kill  along  with  the  desired  control.     With  its 
present  limited  usage  no  public  health  significance  is  attached 
to  its  use. 

Rodent icides  -  A  great  variety  of  chemicals  is  used  for 
control  of  rodents.     It  is  most  unlikely  that  with  their  routine 
use  contamination  of  water  supplies  will  be  a  problem.  Sodium 
fluoracetate  is  one  of  the  most  toxic  pesticide  materials  known. 
It  is  soluble  in  water  and  special  precautions  are  necessary  to 
prevent  its  contamination  of  water  with  its  use. 
Phenols 

Hydroxy  derivatives  of  benzene  can  impart  an  objectionable 
taste  to  water  following  chlorination.     The  permissible  limit 
for  such  materials  has  been  given  as  .001  mg,/l.  Chlorinated 
phenols  are  toxic  to  fish  in  concentrations  of  0,2  mg,/l„  compared 
to  pure  phenol  which  is  toxic  at  2,0  mg./l.     Apart  from  objection- 
able taste  these  chlorinated  phenols  have  no  known  long  range  health 
effects. 
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Plastics 

Plastic  piping  was  suggested  as  suitable  material  for  carrying 
potable  water  supplies.     As  a  result,  extensive  testing  was  carried 
out.     With  some  plastic  pipes  it  was  found  that  materials  could  be 
extracted  eg. ,  lead  and  cadmium  were  extracted  in  piping  where  they 
were  used  as  stabilizers.     Plastic  piping  did  well  in  every  other 
test  except  that  some  were  found  subject  to  rodent  attack. 

At  the  present  time,  basic  acceptance  of  plastic  piping  and 
fittings  from  the  public  health  viewpoint  is  established  for  con- 
ducting cold  potable  water  supplies.     In  order  to  obtain  acceptance, 
laboratory  testing  over  3  years  is  carried  out.     A  seal  of  approval 
is  then  issued. 

The  cured  plastic  resins  are  themselves  physiologically  inert. 
Examples  of  the  types  of  plastic  pipes  approved  include:  polyethylene, 
polyvinychloride ,  rubber  modified  polystyrene,  cellulose  acetate  buty- 
rate ,  polyvinylidene  chloride,  cellulose  ester,  acrylonitrile  -  butadiene 
styrene  copolymer,  and  acrylonitrile  -  copolymer  blends. 
Solvents 

Aromatic  solvents  from  coal  tar  distillation  are  toxic  to  cray- 
fish, snails  and  fish.     Spills  with  those  cause  the  same  effects  as 
noted  with  gasoline  in  drinking  water. 

An  episode  has  been  reported  where  a  paint  thinner  used  inside 
an  elevated  steel  water  tank  was  considered  responsible  for  79  cases 
of  illness  in  one  school  from  drinking  water  from  the  tank.     The  ill- 
ness was  characterized  by  sudden  onset  of  dizziness,  nausea  and  vomit- 
ing.    Unfortunately,  the  solvent  was  not  fully  identified. 
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Surf actants 

These  are  more  commonly  known  as  synthetic  detergents.  Other 
terms  in  use  are:    wetting  agents,  dispersants,  emulsifiers,  and 
syndets.     There  are  three  broad  groups:     anionic,  cationic,  and 
non-ionic.     Of  these  the  anionic  is  the  one  in  most  common  use, 
representing  about  75  per  cent  of  surfactant  usage. 

These  are  synthetic     organic  compounds  which  in  aqueous  solutio: 
lower  surface  tension  and  display  the  following  properties:  wet 
certain  kinds  of  surface  in  preference  to  other  kinds,  disperse  and 
suspend  soil  particles,  emulsify  oil  and  grease,  produce  foam,  and 
in  general  carry  out  the  complex  job  known  as  detergency. 

The  anionic  type  known  as  alkyl  benzene  sulphonate   (ABS)  is 
the  commonest  type.     Some  refer  to  this  type  as  the  alkly  aryl 
sulphonateSc     A  typical  anionic  detergent  may  contain:     30  per 
cent  ABS,   2S  per  cent  complex  phosphate  (sodium  tripolyphosphate ) , 
6  per  cent  sodium  silicate,  and  the  remainder  is  largely  sodium 
sulphate  and  sodium  chloride. 

Acute  and  chronic  toxicity  studies  show  that  ABS  is  of  low 
toxicity.     Cationics  are  the  most  toxic  of  the  three  groups.  It 
is  toxic  to  fish  in  about  5  parts  per  million.     Trout  are  killed 
at  three  parts  per  million  after  12  weekso 

The  use  of  these  synthetic  cleaning  materials  has  resulted 
in  some  undesirable  side  effects  which  have  been  questioned  on 
the  basis  of  their  influence  to  public  health.     The  chief  effects 
reported  are : 


Surfactants  (contM) 

1,  Effects  on  Sewap;e  Treatment  -  Frothing  in  aerated  tanks  was 
reported  in  1947.     This  froth  made  the  cross  walks  slippery 
and  dangerous  to  cross.     Froth  containing  sewage  bacteria 
may  be  wind  blown  for  some  distance  from  the  plant.  Later 
other  effects  on  sewage  treatment  plant  operations  were 
reportedo 

2,  Ground  Water  Contamination  -     Contamination  of  wells  from 
septic  tanks  as  a  result  of  the  use  of  these  materials  has 
been  raised.     Frothing  in  the  tank  spills  out  and  it  is  said 
that  bacterial  pollutants  are  carried  along  by  the  frothing 
surfactant.     Contamination  of  wells  occurs  and  frothing  of 
drinking  water  from  the  well  occurs «,     One  part  per  million 
can  produce  light  frothing  at  the  tapo     Some  workers  have 
disputed  that  ABS  can  promote  the  movement  of  bacteria 
through  the  soil» 

Soap  is  broken  down  in  24  hours  in  the  soil  but  ABS  may 
take  as  long  as  20  days  and  travel  relatively  long  dis- 
tances in  the  soil  before  breaking  down. 

3,  Effects  on  Plumbing  -  Plumbing  with  long  horizontal  runs 
tends  to  collect  ABS  at  its  lowest  point  and  frothing  has 
resulted. 

4,  Effects  on  Public  V/ater  Supplies  -    The  reported  effects 
in  water  treatment  plants  are:     frothing  in  the  settling 
basin,  interference  with  coagulation  and  sedimentation 
.{with  increase  in  the  iron  and  manganese  content  of  the 
tap  water),  and  taste  and  odour  complaints.     In  one  study 
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4.     Effects  on  Public  Water  Supplies  -  (cont'd) 

the  taste  threshold  was  found  to  be  40  parts  per  million 
in  water  and  study  of  city  water  supplies  in  32  cities  cf 
the  United  States  showed    that  the  average  values  for  July 
and  October  for  ABS  were  34  and  SO  parts  per  billion  respec- 
tively. 

5»     Effects  on  Rivers,  Streams  and  Surface  Waters  -  Frothing  has 
occurred  on  the  surface  of  rivers  and  streams.     It  is  worse 
with  low  flow  periods.     It  is  of  no  special  health  signifi- 
cance.    The  use  of  ABS  increases  the  phosphate  content  of 
surface  waters.     Some  workers  believe  that  this  is  important 
in  the  promotion  and  growth  of  algae » 
One  of  the  important  factors  in  the  use  of  this  material  is  its 
relatively  slow  breakdown.     ABS  is  only  slowly  broken  down.  Various 
figures  are  given  for  its  persistence  but  in  general  it  lasts  for 
about  2  to  3  weeks  in  soils,  river  water,  and  in  surface  water. 

Several  committees  have  looked  at  the  public  health  significance 
of  these  materials  in  drinking  watero     The  available  evidence  indicates 
that  the  ingestion  of  small  amounts  of  surfactants  in  the  public  drink- 
ing water  is  not  a  health  problem  at  the  present  time.     In  Great  Britain 
this  matter  was  studied  by  a  committee  which  also  found  no  cause  for  any 
alarm  to  the  health  of  the  public  with  the  small  amounts  of  these  materials 
in  the  drinking  water.     Additional  study  is  needed  and  is  underway.  The 
effect  of  ingesting  small  amount  over  a  prolonged  period  of  time  is  not 
known  and  warrants  further  study.  Other  proposed  research  of  interest  to 
the  public  health  should  include  studies  of  their  effects  on  water 
purification  and  on  sewage  treatment,  methods  to  remove  ABS  from  drinking 
water  and  from  sewage,   and  the  relationship  of  ABS  to  other  pollutants 
present  in  raw  and  finished  water. 
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Radloactive  Pollutants 

Radioactive  pollutants  in  water  may  be  natural  or  man  made. 
Natural  Radioactive  Material  in  Drinking;  Water 

1,  Uranium,  thorium  and  actinium  families  occur  naturally. 
Radium  (Ra  226)  is  the  most  important  of  these  natural 
members,     A  great  number  of  studies  of  Ra  226  content 

of  drinking  water  have  been  made.     In  general,  the  find- 
ings indicate  no  need  for  public  health  concern  at  the 
present  time.     In  the  United  States,  deep  wells  in  sand- 
stone formation  in  Illinois  gave  levels  above  the  maximum 
permissible  concentration  for  drinking  water.     These  wells 
are  the  only  source  of  supply  in  the  area  and  they  are  used 
by  relatively  few  people.     At  present  a  normal  adult  indi- 
vidual does  not  take  into  his  body  in  his  lifetime  enough 
radium  from  all  sources  to  be  of  concern;  about  10  per 
cent  of  Ra  22  6  intake  is  from  drinking  water, 

2,  Potassium  40  -  This  is  a  naturally  occurring  radioisotope. 
The  potassium  content  of  rain  and  upland  sources  is  negli- 
gible but  river  and  well  water  may  show  high  potassium 
values  -  enough  to  contribute  some  natural  radiation, 

Man-Made  Radioactive  Materials  in  Drinking  Water 

Man-made  sources  may  come  from: 

1.     Nuclear  Weapons  (Fall-out) 

The  two  most  important  radioactive  fission  products  are 
strontium  90  and  caseium  137  with  half-lives  of  2S  and  30 
years  respectively.     Iodine  131  is  also  produced  but  its 
half-life  is  too  short  to  make  it  of  importance  as  a 
radioactive  pollutant  of  water. 
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Man-Made  Radioactive  Materials  in  Drinking  Water  (contM) 
1,     Nuclear  Weapons  (Fall-out) 


(a)  Strontium  90  -  Sr  90  is  the  most  potentially- 
hazardous  of  the  fission  products.     It  is  not 
detectable  in  underground  sources.     It  falls  as 
a  fine  dust.     Deposition  on  surface  water  is 
affected  by  local  rainfall. 

Levels  of  Sr  90  have  been  regularly  checked  in 
New  York  City  tap  water  since  August  1954  and 
the  findings  indicate  that  the  water  levels  are 
well  below  the  standard  set  for  this  material. 
Studies  from  Great  Britain  and  elsewhere  confirm 
these  findings. 

(b)  Caesium  137  -  Cs  137  studies  which  have  also  been 
done  reveal  that  this  fission  product  is  below  the 
maximum  permissible  concentration  in  water  supplies. 


2,     Atomic  Reactors  -  These  may  be  experimental  {for  research 
purposes),  for  radioisotope  production,   or  for  power  pro- 
duction.    Pollution  of  water  with  radioactive  materials  may 
result  from: 


(a) 


disposal  of  waste  products 


(i)     discharged  as  effluent  after  dilution 


(ii)     buried  underground 


(b) 


cooling  water  for  the  reactor 


(c) 


accidents 


3. 


Industrial  Uses  of  Radioisotopes 


4. 


Hospital  and  Medical  Uses 
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Radioactive  Pollutants  (cont'd ) 

Public  health  agencies  have  an  interest  in  the  level  of  radio- 
active materials  in  water  -  especially  since  this  represents  a  manner 
in  which  they  may  gain  direct  entry  into  the  body.     It  also  represents 
one     environmental  aspect  by  which  large  numbers  of  the  public,  includ- 
ing the  very  young,  may  be  exposed  to  ionizing  radiation. 

It  is  advisable  in  establishing  nuclear  reactors  that  certain 
points    be  discussed  with  those  entrusted  with  the  public  health  respon- 
sibility.    These  are: 

(1)  Early  consultation  as  to  siting 

(2)  Review  of  waste  disposal  methods 

(3)  Early  notification  of  accidents  in  operation 

(4)  Advice  to  all  waterworks'  systems  in  the  vicinity  of 
the  reactor  in  order  to  be  ready  to  take  action  in  case 
of  accident. 

Public  health  agencies  should  consult  and  co-operate  with  other 
agencies  in  these  steps.     The  radiological  health  agency  should  establish 
present  levels  of  radioactivity  in  air,  water,  food,  and  in  the  human 
body  as  a  background  to  compare  future  findings »     The  monitoring  of 
effluents  from  such  reactors  will  also  be  necessary. 

Drinking  water  standards  for  the  various  radioisotopes  are  con- 
tained in  the  1959  Recommendations  of  the  ICR?.     Such  standards  are 
made  for  five  exposure  groups: 

(1)  Those  at  work  for  4^  hours  per  week 

(2)  Those  within  the  work  confines  for  I6S  hours  per  week 

(3)  Those  who  occasionally  enter  and  work  in  the  area 
iU)     The  public  living  in  the  neighbourhood  of  the  reactor 

(5)  The  general  public. 


Radioactive  Pollutants  (contM) 

These  standards  are  based  on  the  radiological  hazard  for  the 

most  critical  body  organ  affected  by  the  particular  radioisotope. 

The  permissible  limits  are  so  small  that  ordinary  methods  of  chemical 

analysis  are  useless.     Therefore,  radiochemical  procedures  must  be 

used.     Persons  specialized  in  the  physics  of  detection,  measurement, 

calculation  and  interpretation  will  be  needed. 

As  a  matter  of  interest  the  maximum  permissible  concentration 

-11 

(MPC)  for  Sr  90  in  drinking  water  is  set  at  7  x  10        parts  per 
million  for  the  general  public.     This  is  an  exceedingly  low  figure. 
On  the  other  hand,  the  standards  given  for  natural  uranium  in  drink- 
ing water  seem  high.     For  example,  the  MPC  is  given  as  1500  parts  per 
million  for  workers  on  the  job  for  4^  hours    per  week.     It  is  doubt- 
ful whether  such  drinking  water  would  be  palatable  even  for  those 
using  it  during  working  hours. 

At  any  rate,  the  results  of  analyses  of  drinking  water  samples 
which  have  been  carried  out  or  which  are  currently  underway  indicate 
that  no  public  health  problem  exists  at  the  present  time  from  radio- 
active isotopes  in  the  public  water  supply. 
Synergistic  Effects  of  Pollutants 

The  possibility  of  synergistic  and  antagonist  effect  of  pollu- 
tants in  water  must  be  considered.     It  is  well  known  that  troublesome 
reaction  products  can  occur  when  certain  pollutants  are  present  eg. 
chlorinated  phenols. 

This  was  raised  for  strontium  90  and  fluoride.     It  was  stated 
that  strontium  90  was  deposited  more  readily  in  the  bones  of  those 
drinking  fluoridated  water  than  in  those  not  drinking  fluoridated 
water.     Studv  reveals  that  this  association  is  not  true;  deposition 
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of  strontium  90  on  bone  is  independent  of  fluoride  content  of 
drinking  water. 

Tla-e  possibility  that  surfactants  present  in  drinking  water 
may  increase  the  absorption  of  other  materials  present  as  pollu- 
tants must  also  be  considered. 
Water  Pollution  and  Cancer 

Skin  cancer  has  been  reported  as  a  delayed  effect  of  drink- 
ing water  supplies  heavily  contaminated  with  arsenic. 

In  1936  it  was  observed  that  the  highest  incidence  of  cancer 
in  Great  Britain  was  in  the  mountainous  areas  of  Wales  and  the 
lowest  incidence  was  in  thechalk  area  of  South-East  England « 
Later  differences  were  noted  in  stomach  cancer  mortality  between 
towns  with  water  of  moderate  hardness  and  those  with  soft  water 
where  the  incidence  was  highest.     Differences  in  cancer  rates  in 
the  Greater  London  boroughs  were  noted;  the  4  boroughs  largely 
supplied  with  well  water  had  the  lowest  incidence. 

These  differences  were  subjected  to  close  study  and  it  was 
found  that  stomach  cancer  in  North  Wales  was  associated  with  water 
supply  from  peat  soils.     Such  water  was  soft  with  high  acidity  and 
high  organic  content.     Drinking  water  seemed  the  obvious  factor 
since  it  was  affected  by  the  strata  and  soil  over  which  and 
through  which  it  went.     Confirmation  came  from  Holland  where  the 
highest  stomach  cancer  mortalitv  was  in  the  region  with  water 
supply  from  poorly  drained  peat  soils. 

The  possibility  of  air  pollutants  settling  to  the  ground  and 
being  washed  into  water  supplies  is  more  than  academic.     One  air 
pollutant  in  particular,  3,4-  benzpyrene  is  known  to  produce  cancer 
when  painted  on  the  skin  of  mice.     It  results  from  the  combustion 
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products  -  coal,  oil  and  gasoline*     One  American  authority  recently- 
stated  that  3,4  benzpyrene  is  probably  present  in  drinking  water  at 
concentrations  of  one  part  per  billion.     This  has  not  been  confirmed 
analytically.     It  was  also  recently  discovered  that  barnacles  in  San 
Francisco  bay  concentrated  this  material  in  their  bodies. 

Organic  matter  absorbed  from  water  by  activated  charcoal  was 
painted  on  the  skin  of  animals  to  determine  its  ability  to  produce 
cancer.     Raw  water  with  some  refinery  waste  was  weakly  positive. 
Three  other  samples  including  refinery  effluent  and  city  tap  water 
were  negative.     The  authors  stated  "it  is  uncertain  whether  these 
observations  have  any  direct  application  to  population  groups  con- 
suming water  polluted  with  industrial  wastes." 

Although  no  real  association  between  cancer  and  drinking  water 
has  been  proven,  these  reports  are  of  interest  and  indicate  the  pos- 
sible association  between  chronic  illness  and  environmental  pollutants. 
Conclusion 

This  presentation  deals  with  the  public  health  significance  of 
pollutants  in  water.     Particular  attention  was  given  to  chemical  and 
radiological  pollutants.     The  effects  of  ingestion  of  small  concentra- 
tions of  the  newer  organic  materials  over  longer  periods  of  time  -  if 
such  effects  exist  -  are  not  fully  known. 

Since  pollutants  in  water  may  affect  the  health  of  the  public  they 
are  of  interest  to  public  health  and  this  interest  will  vary  with  the 
changing  environment. 

"There's  death  in  the  cup  -  so  beware!"  -    Burns  - 
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Discussi on 

The  evaluation  of  standards  for  water  quality,  irradiation 
effects  and  the  threshold  amounts  in  respect  to  ultimate  effects, 
by-laws  to  control  pesticides  and  the  effectiveness  of  existing 
legislation  for  control  purposes. 


"  Victory  at  all  costs,  victory  in  spite  of  all  terror, 
victory  however  long  and  hard  the  road  may  be;  for 
without  victory  there  is  no  survival."     -  Winston  Churchill 


The 
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Research  can  be  a  vital  factor  in  a  great  many  programs 
and  in  a  variety  of  fields  of  endeavour*     It  has  been  successful 
over  many  years  unlocking  scientific  secrets,  and  in  creating 
a  higher  standard  of  living  and  better  environment  for  alio  The 
significance  of  research  obtained  greatest  recognition  in  the  post 
war  period*     The  rapidity  of  its  growth  and  the  expenditures 
incurred  during  the  last  decade  have  been  phenomenal o  Industry 
has  seen  fit  to  utilize  this  means  of  keeping  its  products  to  the 
forfe.     The  intricate  processes  required  for  the  development  of 
many  products  leave  little  alternative  to  a  full  scale  research 
program.     Thus  there  is  indication  everywhere  today  of  the  importance 
attached  to  research  in  creating  a  progressive  environment  and  a 
high  standard  of  livingo     The  need  is  to  make  full  use  of  this 
instrument, 

A  question  to  be  answered  in  the  field  of  environmental 
sanitation  is  how  are  we  t o  emulate  what  is  being  done  in 
industry  government  and  in  many  other  fields.     Is  there  a  similar 
need  for  research  in  water,  sewage,  and  industrial  wastes? 
What  facilities  would  be  available  for  such  a  program  and  how 
could  it  be  carried  out?    These  are  matters  which  have  been 
examined  by  the  Water  Resources  Commission  in  an  effort  to  develop 
an  effective  program  which  may  bring  beneficial  results  to  the 
province o 
What  is  Research 

The  word  "research"  seems  to  connote  different  meanings  among 
people.     It  is  to  be  confined  to  basic  research  which  is  intended 
to  find  something  new  about  nature,  or  it  is  to  include  develop- 
ment or  applied  research  where  the  aim  is  to  apply  the  findings 
for  present  day  or  future  needSa     The  scientist  is  generally 
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concerned  with  the  discovery  of  new  knowledge,  while  in  industry, 
engineering,  and  management  there  is  an  attempt  to  apply  in  a 
practical  form  this  new  information.     Thus,  research  activities 
may  cover  a  wide  range  and  may  be  related  to  many  studies  and 
investigations  such  as  applying  knowledge  in  new  ways, 
development  of  new  products,  to  testing  of  various  results,  and 
the  collecting  of  data  from  a  variety  of  sources.     These  measures 
may  take  place  in  the  laboratory,  in  the  treatment  plant,  anywhere 
in  the  field,  and  wherever  observations  and  alertness  can  aid  in 
.improving  on  existing  practices.     This  broad  spectrum  is  what  is 
visualized  in  the  research  program  of  this  Commission. 
The  Need  for  Research 

The  need  for  research  in  water,  sewage  and  industrial  wastes 
appears  greater  to-day  than  at  any  previous  period.     Now  conditions 
are  being  created  which  call  for  concentrated  efforts  to  learn 
facts  and  to  develop  procedures  which  will  protect  man^s  environment. 
Industrial  processes  in  particular  offer  a  challange  to  the 
scientist  to  deal  with  these  products  and  the  wastes  of  manufacture. 
The  chemical  industry  is  a  good  example  of  a  group  which  has 
marketed  numerous  new  chemicals.     The  effects  of  some  of  these  in 
the  environment  are  known  to  be  detrimental,  others  are  yet  to  be 
assessed.     This  effect  can  be  fully  determined  only  after  prolonged 
studies  and  well  directed  research.     The  results  will  often  be 
discouraging  and  time  consuming  so  much  so  that  it  is  not  surprising 
that  some  have  referred  to  research  as  a  man  in  a  very  dark  room 
looking  for  a  black  cat  that  may  not  be  there. 

Since  public  health  has  always  been  concerned  with  man^s 
environment  it  is  interesting  to  compare  the  present  day  procedure 
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with  the  earlier  practice.    When  the  control  of  disease  such  as 
typhoid  fever  was  a  major  part  of  the  health  program  the 
emphasis  was  placed  on  the  control  of  these  pathogenic  organisms 
in  the  environment.     The  conquest  of  these  diseases  has  enabled 
public  health  programs  to  be  shifted  to  other  factors  which 
affect  man's  well-being.     The  World  Health  Organization  has 
defined  health  as  "A  state  of  complete  physical,  mental  and 
social  well-being  and  not  merely  the  absence  of  disease  or 
infirmity".     Thus  anything  in  the  environment  which  produces 
adverse  effects  comes  within  this  classification.     The  complex 
nature  of  some  of  these  factors  calls  for  intensive  research 
by  all  who  can  contribute.     The  aim  must  be  to  offset  success- 
fully the  effects  of  these  waste  products,  and  the  preparations 
employed  in  a  variety  of  ways. 
What  Subjects  for  Research 

The  OWRC's  research  program  will  embrace  many  kinds  of 
activity.     It  will  be  interested  in  anything  which  will  improve 
efficiency  or  economy.     It  is  not  to  be  confined  to  laboratory 
works,  but  it  will  apply  to  both  basic  and  applied  research. 
Anything  done  by  the  Commission  which  may  be  improved  by 
research  will  be  an  acceptable  subject.     This  may  be  such  matters 
as  laboratory  investigations,  new  techniques,  studies  on  plant 
operations,  construction  materials,  plumbing,  new  processes 
and  the  testing  of  newly  reported  developments,  as  well  as 
anything  else  of  interest  to  the  work  of  the  Commission,  or 
the  municipalities,  or  industry. 
Who  Can  Do  Research 

In  the  research  program  of  the  Commission  it  is  intended 
that  many  will  contribute,  part  will  be  done  directly  by  the  staff, 
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while  much  information  will  be  assembled  from  results  obtained 
in  the  operating  field.    The  operators  of  OWRC  projects  can  do 
much  to  assist  in  this.     There  is  also  the  opportunity  of 
receiving  aid  from  universities,  industry,  manufacturers  of 
equipment,  and  others.    Thus  there  is  an  opportunity  to  take 
advantage  of  the  works  of  many  in  these  programs. 
Research  Facilities  in  Canada 

Research  activities  must  be  related  to  available 
facilities  and  personnel.     In  Canada  a  number  of  establishments 
are  equipped  for  adequate  research.     Others  can  be  provided  with 
more  equipment  without  too  much  difficulty.    Maximum  use  should 
be  made  of  these  facilities. 

In  the  past  the  health  departments  of  the  various  provinces 

have  provided  facilities  for  research  although  this  was  not  their 

main  function.     Universities  have  taken  a  leading  part.  The 

distribution  of  35  universities  and  colleges  throughout  Canada 

provides  an  opportunity  for  use  of  their  facilities.  The 

Department  of  National  Health  and  Welfare  has  made  available  for 

some  years  grants  for  public  health  purposes.    A  number  of 

research  organizations  at  the  Federal  and  Provincial  levels  have 

valuable  facilities  which  might  be  utilized.     Industry  has  many 

research  facilities, and  if  these  are  mobilized  for  acquiring 

knowledge  for  public  use  much  can  be  expected.     It  can  be  seen 

that  this  country  is  not  devoid  of  facilities  for  research.  It 

becomes  necessary  to  determine  whether  they  will  be  adequate 

for  a  full  scale  effort. 

The  Need  for  Coordination 

It  does  appear  that  in  research  programs  as  in  so  many  other 

aspects  of  pollution  control,  that  in  research  programs  there  is  the 
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greatest  need  for  coordination  of  efforts.    United  action 
against  a  common  problem  is  more  likely  to  bring  the  desired 
results  than  a  disjointed  effort  by  several.     There  is  need  for 
a  well-organized  research  plan  in  Canada  to  deal  with  these 
many  problems  in  the  field  of  man's  environment.     They  are  of 
much  concern  to  the  Commission.     It  becomes  a  problem  of 
setting  up  machinery  for  effective  coordination  of  the  efforts 
of  all  in  the  field,  not  only  in  this  country  but  elsewhere 
as  well.     Our  actions  need  to  be  geared  to  what  is  being  done 
in  other  parts  of  the  world. 
The  OWRC  Program 

The  OWRC  research  program  is  now  in  its  formative  stage. 
Plans  are  being  made  to  put  this  into  active  operation  as 
quickly  as  possible.     The  program  is  to  be  planned  on  a 
cooperative  basis  in  which  the  staff  and  facilities  of  the 
Commission  will  be  integrated  other  workers  in  many  places.  It 
is  expected  that  much  advice  will  be  secured  from  Advisory 
Committees,  and  other  interested  groups.     In  this  way  coordination 
can  be  anticipated. 

The  field  to  be  covered  is  such  a  wide  one  that  many 
specially  trained  groups  will  be  necessary.     A  number  of  these 
are  on  the  staff  of  the  OWRC,     Others  will  be  available  at 
research  stations,  universities  and  elsewhere. 

The  new  laboratory  and  research  building  of  the  Commission 
offers  opportunities  never  previously  available  for  these 
activities.     The  building  is  equipped  with  the  most  modern 
testing  instruments,  and  space  is  available  for  the  operation  of 
pilot  plants,  and  equipment  of  all  kinds.    This  will  be  the 
nucleus  of  the  laboratory  part  of  the  research  program. 
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An  adequate  staff  is  essential  for  research  programs. 
The  Commission  is  building  up  such  a  staff  which  will  be  provided 
with  competent  and  energetic  direction.     It  will  be  a 
respo.isibility  of  this  personnel  to  work  with  others,  to  review 
subjects  calling  for  research,  to  stimulate  efforts  by  many,  and 
generally  to  direct  a  program  to  suit  the  needs  of  the  province 
in  water  supply,  sewage  and  waste  disposal,  and  all  related  matters. 

There  is  much  satisfaction  in  aligning  this  program  with 
what  is  being  done  in  other  countries.     The  U.  S.  Public  Health 
Service,  through  the  efforts  at  the  Robert  A  Taft  Engineering 
Center  at  Cincinnati,  Ohio,  and  through  the  'encouragement  given 
by  grants  and  by  other  means  has  made  a  notable  advance  in 
research  activities.     The  Work  of  the  Water  Pollution  Research 
Laboratory  in  Great  Britain  is  making  similar  strides  to  solve 
some  of  these  many  perplexing  problems  in  our  environment.  These 
and  other  research  centres  provide  an  incentive  and  an  ally  in 
undertaking  research  programs.    The    literature  contains  the 
results  of  their  efforts.    This  Commission  has  made  available 
in  this  new  building  the  nucleus  of  a  library  which  will  be  a 
valuable  tool  in  this  program  as  well  as  in  other  parts  of  the  overall 
efforts . 

Funds  for  Research 

Research  involves  substantial  expenditures.     Funds  must  be 
available  if  the  efforts  are  to  be  successful.     It  must  be  hoped 
that  sources  will  be  available  for  this  purpose,  and  that  these  will 
be  varied  rather  than  from  one  alone.. 
Summary 

In  summary  it  may  be  noted  that  the  OWRC  is  keenly  aware  of 
the  need  for  an  effective  research  program,  that  it  has  good 
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facilities  available,  and  that  it  is  desirous  of  exchanging 
views  with  others  so  that  the  maximum  benefits  can  be  assured. 
This  program  is  now  developing  and  as  it  proceeds  new  avenues 
for  service  can  be  expected  to  open  out. 


•  • 

:  Film  showing  -  A  film  entitled  "Pure  Water  -  The  Best  of  Gifts"  : 
:  and  prepared  by  Cities  Service  Oil  Company  of  Canada  was  shown  : 
:  to  describe  the  steps  taken  in  the  treatment  of  the  refinery  : 
:  wastes  at  the  Bronte  plant.  : 


"I  love  any  discourse  of  rivers,  and  fish  and  fishing." 

-  Izaak  Walton. 


DINNER  MEETING 


The  dinner  meeting  of  the  conference  held  at  the  King 
Edward  Sheraton  Hotel  continued  the  discussions  on  pollution 
control  and  saw  the  presentation  of  the  new  Distinguished 
Service  Awards  of  the  Ontario  Water  Resources  Commission, 

The  Chairman,  Mr^  A,  M,  Snider,  presided  and  those  at 
the  head  table  were:  Dr,  Jo  A.  Vance,  Member  OWRC,  Woodstock; 
Dr.  Ac  E.  Berry,  General  Manager,  OWRC,  Toronto;  Mr.  R.  Mo 
Simpson,  Member  OWRC,  Arnprior;  Mr.  W.  D.  Conklin,  Q.C., 
Kingsville;  Mr.  P.  H.  Kortright,  President,  Conservation 
Council  of  Ontario  -  Awardee;  Mro   Co  So  MacNaughton,  MPP, 
Member  of  OV/RC,  Toronto;  Dr.  J.  So  Bates,  Chairman,  N.B. 
V/ater  Authority,  Predericton,  N.B;  Dro  C,  A.  Kirkland, 
Minister  without  Portfolio,  Quebec  City:  Honourable  Charles 
Daley,  Minister  of  Labour,  Ontario;  Mr.  R.  E.  Mountain, 
Stratford,  -  Awardee;  Mro  R.  Bo  Memminger,  United  States 
Consul,  Toronto;  Honourable  W.  Ko  Warrender,  Minister, 
Municipal  Affairs,  Ontario;  Dr.'  Mark  D.  Hollis,  Assistant 
Surgeon  General,  U.  S.  Public  Health  Service;  Honourable 
Robert  Macaulay,  Minister  of  Energy  Resources,  Ontario; 
Mr.  R.  J.  Hull,  President,  Cities  Service  Oil  Co*  of  Canada  - 
Awardee;  Hono  T.  Ray  Connell,  Minister  of  Public  Works,  Ontario, 

The  guest  speaker  of  the  evening  Dr.  Mark  K.  Hollis, 
Assistant  Surgeon  General,  U.  S.  Public  Health  Service, 
Washington,  D.Co,  was  introduced  by  Dr.  Ao  E,  Berry. 
The  address  follows:- 


THE  DISTINGUISHED  SERVICE  AWARD 
The  Chairman,  Mr,  A.  M.  Snider,  in  announcing  a 
new  award  offered    by  the  Ontario  Water  Resources  Com- 
mission saids 

"It  is  with  a  great  deal  of  satisfaction  and 
pleasure  that  the  Ontario  Water  Resources  Commission 
established  a  new  award  to  be  known  as  the  Distinguished 
Service  Award.     It  is  given  in  recognition  of  outstanding 
accomplishments  in  the  field  of  water  pollution  control. 

The  Commission's  program  for  control  of  water 
pollution  can  only  be  successful  if  there  is  close  co- 
operation and  assistance  of  many  persons.  Fortunately, 
this  assistance  has  been  forthcoming  from  many  people  and 
organizations.     The  Commission  would  be  lacking  in  appre- 
ciation if  it  did  not  give  due  recognition  to  those  who 
have  made  such  valuable  contributions  to  this  program. 

This  award,  issued  by  the  Commission,  carries  the 
following  wording: 

"The  Ontario  Water  Resources  Commission  presents 
this  award  to:    in  recognition  and  appre- 

ciation of  distinguished  public  service  in  water  pollution 
control,  directed  to  the  preservation  of  clean  waters  for 
the  use  and  benefit  of  all  in  the  Province  of  Ontario." 
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This  award,  as  will  be  seen,  is  not  to  be  given 
lightly  but  only  to  those  who  have  been  judged  to 
fully  meet  the  specifications  and  to  be  worthy 
recipients.     Accordingly,  we  hope  that  those  who 
receive  it  will  esteem  it  as  a  distinct  honour. 
No  difficulty  was  involved  in  selecting  the  first 
recipients.     All  have  fully  met  the  most  rigid  re- 
quirements of  the  award,  and  the  Commission  deems 
it  a  great  honour  to  make  these  presentations 
tonight.     One  goes  to  a  representative  of  industry, 
another  to  a  man  in  the  conservation    field,  and 
the  other  to  one  who  has  been  in  the  municipal 
field.     All  have  shown  outstanding  leadership  in 
their  fields  of  endeavouro 

I  am  asking  certain  gentlemen  here  tonight 
to  make  the  presentations.     The  first  award  to 
Mr.  Robert  Johnson  Hull  will  be  presented  by  the 
Hon.  Robert  Macaulay,  Q.G.,  Minister  of  Energy 
Resources.     The  second  award  to  Mr,  P.  H.  Kortright 
will  be  presented  by  the  Hon.  Ray  Connell,  Minister 
of  Public  Works  and  the  third  award  will  be  pre- 
sented to  Mr.  R.  E.  Mountain  by  the  Hon.  W.  K. 
Warrender,  Q.C.,  Minister  of  Municipal  Affairs." 


ROBERT  JOHNSON  HULL 

President  of  the  Cities  Service  Oil  Co.  of  Canada,  and  a 
leader  in  the  industrial  field  for  the  control  of  water  pol- 
lution.   As  Ontario  grows  in  population  and  in  industrial 
activity  the  preservation  of  our  water  resources  against 
wastes  from  industrial  processes  becomes  ever  more  important. 
This  imperative  objective  calls  for  energetic  action  on  the 
part  of  industry  in  developing  acceptable  waste  treatment 
methods  and  in  ensuring  that  the  necessary  works  are  con- 
structed and  operated  efficiently.     Mr,  Hull  and  his  company 
have  given  marked  leadership  in  this  program  for  clean 
streams.     The  waste  treatment  facilities  constructed  at  the 
refinery  at  Bronte  have  been  effective  in  protecting  those 
water  resources,  and  the  campaign  of  the  company  for  public 
support  in  water  pollution  control  has  been  an  outstanding 
example  for  all.     It  is  fitting  that  the  President  of 
Cities  Service  Oil  Co.  of  Canada,  Mr.  Robert  Johnson  Hull, 
be  recognized  by  the  Commission  in  the  issue  of  this 
Distinguished  Service  Award. 
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ROBERT  ERIC  MOUNTAIN 

A  worthy  representative  of  municipal  government  -  a  former 
Mayor  of  the  City  of  Stratford,  at  the  time  when  pollution  abate- 
ment in  the  Avon  River  was  a  difficult  and  prolonged  problem, 
Mr.  Mountain  gave  noteworthy  leadership  in  the  campaign  to  enlarge 
and  modernize  his  city's  sewage  treatment  works.     He  cooperated 
whole-heartedly  with  the  Ontario  Water  Resources  Commission  in 
the  construction  of  these  works,  the  first  to  be  undertaken  under 
Commission  supervision.    Mr.  Mountain's  support  in  this  campaign 
for  clean  streams  has  set  an  example  for  all  municipalities,  and 
his  cooperation  in  assisting  others  in  similar  problems  lends 
support  to  the  recognition  being  given  by  this  Award  for  his 
leadership  in  the  field  for  municipal  action  in  stream  pollution 
control.     The  Commission  is  accordingly  pleased  to  have  the 
honour  to  present  to  Robert  Eric  Mountain  this  Distinguished 
Service  Award  for  his  work  in  stream  pollution  control. 
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FRANCIS  HERBERT  KORTRIGHT 
President  of  the  Conservation  Council  of  Ontario  and  one 
who  has  shovm  consistent  leadership  for  water  pollution  abate- 
ment.    It  has  long  been  recognized  that  success  in  pollution 
control  can  only  be  achieved  when  it  receives  public  support. 
This  can  be  especially  significant  when  public  spirited  organ- 
izations give  their  enthusiastic  support.    Mr.  Kortright,  in 
combining  under  the  Conservation  Council  sixteen  of  these 
organizations  and  in  providing  the  needed  stimulus  for  attain- 
ment of  results  has  contributed  greatly  to  arousing  the  public 
and  responsible  agencies  to  the  value  of  our  water  resources 
and  the  importance  of  pollution  control.    It  is  confidently 
hoped  that  the  support  so  objectively  given  to  this  campaign 
will  continue  until  the  work  is  completed  and  control  will 
no  longer  be  in  doubt.    The  Ontario  Water  Resources  Commission 
is  pleased  and  priviliged  to  recognize  the  outstanding  contri- 
bution  lade  by  Francis  Herbert  Kortright  in  conferring  on  him 
this  Distinguished  Service  Award. 


NOTATIONS  ON  WATER  POLLUTION 


By 

Mark  D.  Hollis 


Assistant  Surgeon  General  and  Chief  Engineer, 
Public  Health  Service,  Department  of  Health,  Education, 
and  Welfare,  V/ashington ,  D.C. 


An  Address  to  the  Ontario  Conference 
on  Coordinated  Water  Pollution  Control 
November  29,  I960 
Toronto,  Ontario. 


NOTATIONS  ON  WATER  i^OLLUTION 
By 

Mark  D.  Mollis 

In  this  great  era  of  change,  with  accelerating  terriDO  in 
almost  every  facet  of  our  daily  lives,  the  nresent  so  soon  becomes 
the  past,  that  vyfhat  we  now  do        and  how  we  do  it        must  be  equated 
with  a  critical  eye  to  the  future.  This  is  not  easy  and  yet  so  much 
depends  on  how  v/ell  we  do  it. 

The  onrush  of  technological  progress  bears  with  it  the  hone 
for  the  future  and,  at  the  same  time,  a  deep  concern  for  the 
potential  dangers  that  it  holds,  y/hile  we  exioloit  the  one,  we  need 
take  extreme  care  to  understand  and  to  minimize  the  other,   i/e  must 
be  sure  that  our  concepts  and  our  practices  are  attuned  to  the  times 
and  will  keep  the  scales  tilted  in  favor  of  man  —  his  health  and 
his  weel-being. 

Some  weeks  ago,  one  of  your  principal  collaborators, 
Dr.  Albert  Berry,  wrote  me  a  letter.   In  it  he  said  I  \ms  to  come  and 
make  some  remarks  on  this  occasion.  He  suggested  that  I  talk  about 
water  —  and  about  the  pollution  of  v;ater,   I  must  confess  this 
gracious  invitation  generated  a  real  spark  of  enthusiasm        not  only 
for  this  honor  you  do  me,  but  for  the  opportunity  to  exchange  views 
with  Bert  Berry  and  other  respected  colleagues  here  on  this  wcter 
problem  which  is  of  such  deep  concern  to  us  in  the  States.   T  susnect 
we  vjould  agree  that  here  is  c   problem  area  where  we  need  break  down 
the  barriers  of  provincialism,  the  preiudices  of  nroprietary 
interest,  and  the  varieties  of  narrav ,  heriditary  Doints  of  view, 
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too  commonly  shared  by  so  many  of  us. 

Dr.  Berry  did  not  prescribe  exactly  what  I  should  say; 
in  fact,  he  gave  me  an  open  field.   In  this  he  assumed  a  great  risk. 

It  was  pointed  out  repeatedly  in  today's  program  that  our 
advancing  society  needs  more  water  —  more  water  for  domestic  use 
and  much  more  water  to  produce  the  things  we  eat,  and  wear,  and  use. 
To  provide  adequate  water,  in  usable  form,  when  and  where  needed  • 
and  to  do  this  within  reasonable  cost  is  a  must  —  an  essential  to 
our  way  of  life. 

It  is  an  interesting  commentary,  in  this  technological  era, 
that  the  availability  of  adequate  water  —  the  world's  most  plentiful 
substance  —  remains  an  essential  key  to  man's  progress.  In  the  United 
States,  for  example,  our  water  resources  —  their  use  and  misuse 
are  rapidly  becoming  a  prime,  critically  urgent,  national  problem. 
I  suspect  this  is  true  also  for  many  areas  in  Canada.  I  am  sure  on  both 
sides  of  the  border,  it  will  become  more  so. 

Beyond  satisfying  thirst,  there  is  no  single  water  problem,  but 
rather  a  multiplicity  of  complex  problems,  issues, 

and  questions  spanning  the  tephnical,  political  and  social  fields,  In 
composite  these  constitute  the  ingredients  that  mak©  up  public  watsr 
policy       and  in  turn  such  policy  goes  to  the  very  heart  of  our 
economy. 

What  we  do,  for  instance,  in  makini;  availabla  iuffieient  water 
determines  in  a  major  way  the  location  and  proip@rity  of  induitry 
and  its  supporting  populations.  For  most  induatriai  th©  availability 
of  water  is  more  important  even  than  the  proximity  to  raw  materials 
or  to  markets.  And  how  this  water  is  used  affects  agriculture, 
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wildlife,  recreational  facilities  and  the  like. 

Another  fundamental  consideration  is  the  control  of  water 
resources.  How  this  is  ultimately  resolved  draws  the  pattern 
of  land  use  of  great  areas  of  our  continent.  The  impact  of  water 
shortages,  the  complexity  of  inter-regional  conflicts,  the  urgency 
for  expanding  beneficial  uses  —  all  of  these  demand,  not  necessa- 
rily control,  but  attention  and  action,  and  some  degree  of  coordi- 
nation.  In  our  respective  countries,  each  of  us  has  a  personal,  and 
a  proprietary,  interest  in  how  this  is  done        and  even  more 
specifically,  where  and  how  the  authority  for  doing  it  is  located 
and  administered. 

To  put  the  water  problem  in  perspective,  we  need  first  focus 
on  man,  his  pattern  of  behavior  and  his  new-found  upsurging 
technology.  By  way  of  illustration: 

The  U.S.  population  now  approaches  ISO  million        up  40 
percent  in  two  decades.  By  19^0,  predictions  are  for  the  260 
million  range  —  up  some  50  percent  in  the  next  two  decades. 
The  present  increase  is  at  the  rate  of  1  each  12  seconds; 
2,628,000  per  year.  Metropolitan  growth  trends  will  continue. 
Within  two  decades,  three-f oi;rths  of  this  wall  to  wall  population 
will  live  in  metropolitan  centers.        are  seeing  the  development 
of  gigantic  metropolitan  complexes  extending  hundreds  of  miles 
along  super  highways  and  major  waterways.   I  understand  that  you 
too  are  witnessing  similar  patterns. 

Technological  growth  is  even  more  fantastic.  This  holds 
when  viewed  by  almost  any  yardstick  you  might  choose  —  gross 
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national  product,  new  materials,  energy  requirements,  transportation, 
or  communication. 

For  example,  the  chemical  industry  —  especially  petro- 
chemicals --  is  a  segment  of  our  economy  which  is  showing  phenomenal 
growth.  Synthetic  chemicals  —  plastics,  detergents,  pesticides, 
solvents  and  the  like        are  skyrocketing  not  only  in  quantities  but 
also  in  diversity.  Literally  hundreds  of  new  chemicals  come  into 
production  and  use  each  year.  To  illustrate:   in  the  field  of  plastics, 
in  1940,  production  was  I50  million  pounds.  Last  year  is  was  close 
to  5  billion  pounds.  Synthetic  detergents  in  20  years  increased  from 
15  million  pounds  to  1.3  billion  pounds.  For  the  same  period  product- 
ions of  synthetic  pesticides  and  other  agricultural  chemicals  increased 
from  S  itjillion  to  540  million  pounds.  I  cite  these  particular  examples 
because  of  their  impact  as  potential  pollutants  on  water  resources. 

In  the  back-wash  of  these  tidal  waves  are  growing  needs  for 
usable  water  and  greater  competition.  These  will  tax  to  the  limit 
our  fresh  water  resources.  I  gather  from  papers  today  that  in  Canada 
you  too  are  experiencing  similar  stresses. 

In  a  situation  that  calls  for  calm,  rational  apportionments 
in  the  spirit  of  allied  interests,  we  often  see  instead  tense,  highly 
competitive  pressures  of  competing  interests  —  domestic,  industry, 
power,  agriculture,  navigation,  wildlife  and  recreation.  The  needs 
for  water  are  already  fantastic.  When  we  add  to  domestic  requirements 
the  water  that  goes  into  production  of  the  things  we  eat  and  wear 
and  use,  the  per  capita  need  exeeds  a  thousand  gallons  per  day.  By 
I9BO,  our  present  water  requirements  are  expected  to  double. 
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The  U.  S.  and  Canada  as  a  continental  mass,  are  blessed 
with  abundant  water,  but  we  both  have  problems  of  mal-distrib- 
ution.  The  water  is  not  where  we  want  it,  when  we  need  it. 
Averaged  over  the  years  our  surface  water  supplies  are  constant, 
but  erratic  --  droughts  and  floods.  Impoundments  can  do  much  to 
even  out  flood  flows,  but  there  are  practical  limits. 

The  possibility  of  weather  modification  and  cheap  methods 
of  desalting  sea  water  as  means  of  supplementing  fresh  water 
needs  has  intrigued  scientists  over  the  ages.  One  needs  only 
study  the  present  status  of  these  sciences,  however,  to  see 
that  their  practical  application  in  terms  of  major  quantities 
is  a  long  way  of. 

As  engineers  ponder  the  question  of  mal-distribution , 
inrtriguing  possibilities  come  to  mind  in  terms  of  major 
diversions  between  watersheds.  Envision  a  network  of  giant 
power  systems  and  canals  fed  by  excess  flood  waters  from  one 
watershead  serving  shortage  areas  in  adjacent  watersheds.  In 
terras  of  engineering  feasibility,   cheap  power  would  be  the  key. 

But  before  we  become  too  ecstatic  in  our  flights  of  fancy 
about  the  engineering  feasibility  of  such  projects,  we  must 
recon  with  practical,  legal  and  political  realities.  Diversions 
of  water  from  natural  watersheds  introduce  fundamental  questions 
of  economics,  of  basic  water  law,  water  doctrines,  and  of  owner- 
ship of  water.  There  are  innumerable  examples  of  major  conflicts 
where  such  diversion  is  practiced  or  proposed. 

For  the  predictable  future,  reality  seems  to  dictate  that, 
for  the  most  part,  we  must  make  do  with  what  we  have,  basin  by 
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basin;  that  we  use  impoundments  to  even  out  flood  flows;  that  we 
work  tov;ard  the  more  equitable  use  of  water;  and  finally  that  the 
most  reasonable  method  of  "finding"  more  water  is  to  "save"  more 
water.  And  the  best  way  to  save  water  is  to  avoid  excessive  pollution 
of  streams.  We  always  come  right  back  to  the  basic  necessity  treat- 
ment of  sewage  and  wasts  as  a  practical  means  to  reduce  pollution, 
to  preserve  stream  quality  for  repeated  reuse  as  strams  flow  from 
headwaters  to  the  oceans. 

In  considering  water  pollution  we  need  remember  that  sewage 
treatment  is  partial  treatment        not  purification  • —  it  is  designed 
to  condition  the  waste,  to  reduce  its  pollutional  shock  —  with  the 
stream  completing  the  job.  For  some  areas,  this  concept  is  still 
sound  and  will  so  remain  for  the  predictable  future „  On  the  other 
hand,  in  some  areas,  the  residual  loadings  after  partial  treatment 
are  overtaxing  stream  capabilities.  This  situation  will  become  common 
in  the  years  ahead.  This  is  one  of  the  several  new  situations  we 
must  face  as  we  move  toward  our  bright  new  worlds 

A    word  no\^  about  the  public  health  implications  of  the  changing 
pollution  picture.  Earlier  in  the  century  public  health  practice 
focused  on  the  microbiological  factors  causing  diseases  in  mano 
With  respect  to  water  supply  and  sewage  disposal,  the  attention  was 
directed,  and  properly  so,  to  the  problem  of  controlling  germ 
diseases,  largely  enteric  infections.  This  effort  has  been  brilliantly 
successful  —  eliminated.  The  questions  of  germ  diseases  will  continue 
to  plague  us  —  will  be  aggravated  with  population  concentrations. 
But  for  the  most  part,  on  these  problems  we  now  know  what  to  do  and 
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how  to  do  it.  Deficiencies  here  will  be  due  largely  to  shortage 
of  vision  and  to  apathy,  not  lack  of  scientific  know-how  with 
time  tested  practical  application. 

Today,  metropolitan  and  industrial  wastes  are  increasing 
at  unprecedented  rates        huge  volumes  of  unstable  organic 
pollutants  that  utilize  the  dissolved  oxygen  in  the  streams 
in  the  natural  process  of  stabilization. 

The  dissolved  oxygen  supports  the  type  of  bacteria  needed 
to  consume  the  organic  matter.  Thus  streams  have  the  ability  to 
cleanse  themselves  of  organic  pollution,   if  such  loadings  are  not 
too  heavy.  Below  points  of  such  pollution  the  oxygen  in  the  stream 
is  used  up  --  generally  faster  than  it  is  replaced.  We  call  this  the 
oxygen  sag  pattern.  V\fithin  limits,  and  with  time,  the  stream  re- 
covers from  the  shock  of  such  pollution.   If  overloaded,  the 
dissolved  oxygen  in  the  stream  is  depleted,  fish  die,  the  aquatic 
balance  is  upset,  and  the  stream  becomes  literally  a  sewer  and 
a  cesspool.  In  a  sense  it  becomes  useless  water. 

Metropolitan  and  industrial  wastes  also  include  increasing 
amounts  of  new  type  contaminants,   such  as  synthetic  organic 
chemicals  and  radioactive  materials.  The  volume  and  types  of  these 
new  wastes  are  spiraling  upward.  These  wastes  were  practically 
non-existent  in  1940.  Now  they  are  present  in  concentrations  up 
to  500  ppb  in  many  streams.  These  new  contaminants  do  not  break 
down  like  natural  organics,  they  are  persistent  over  long 
periods  and  to  a  considerable  extent,  they    are  not  removed 
either  by  sewage  treatment  or  by  water  purification  practices. 
Many  have  known  toxic  properties.  We  have  much  to  learn  about 
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the  behavior  of  these  new  contaminants  in  streams,  their  relation- 
ship to  natural  stream  purification  phenomena,  and  their  long-range 
subtle  effects  on  public  health,  on  aquantic  life,  and  on  municipal 
and  industrical  water  supplies. 

They  add  the  quuestion  to  toxicity  to  the  age-old  problems 
of  typhoid  fever  and  other  enteric  water-borne  diseases.  The 
build  up  of  these  complex  conglomerates  in  streams  and  their 
existence  in  our  drinking  water  itself  is  no  basis  for  serious 
concern.  But  certainly  we  should  know  more  about  the  long-range 
chronic  effects;  about  combinations  and  about  synergistic  potentials. 

In  a  word,   sewered  waste  today  is  a  vastly  complicated 
material,  compared  to  what  it  was  before  1940.  This  points  up  the 
second  of  our  new  situations.  Another  contributing  factor,  as  yet 
undiagnosed,   is  the  impact  of  streams  of  non-sewered  contaimants  -- 
for  example,  the  residue  in  runoff  water  from  the  wide-spread  use 
of  synthetic  pesticides  in  agriculture. 

The  build  up  in  streams  of  new  pollutants  is  as  yet  at  very 
low  levelSo  And  as  yet  there  is  no  valid  scientific  evidence  that 
these  levels  are  of  any  measurable  health  significance.  This  compo- 
site of  the  problem  of  new  type  pollution  is     characterized  more 
by  what        don't  know  than  by  we  do  know.  But  certainly  this  is 
not  the  type  of  problem  that  can  be  "swept  under  the  rug"  and 
forgotten.  It  needs  to  be  in  the  open  and  it  needs  to  be  worked 
on.  Especially  when  we  look  ahead  for  a  decade  or  two  this 
aspect  of  pollution  has  sobering  implications  and  creates  a  real 
sense  or  urgency  for  research  action  now.   I  am  sure  this  is  one  of 
the  many  technical  problems  what  will  be  investigated  through  the 
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excellent  facilities  of  your  new  research  laboratory  facility 
here  in  Toronto. 

V\fith  respect  to  recreation  and  aquatic  life,  there  is  no 
question  that  pollution  progressively  degrades  these  values  in 
most  areas.  The  degree  varies  through  the  gamut  ranging  from 
impairment  of  natural  values,  to  destruction  of  fish-food 
chains,  to  periodic  fish  kills,  and  to  extinction  of  beneficial 
aquatic  life. 

There  is  certainly  little  doubt  of  increasing  public 
demand  for  preservation  and  recreational  use  of  water  resources. 
One  need  only  review  the  statistics  on  boating  equipment, 
aquatic  sports,  fishing  and  hunting  paraphenalia  to  be 
thoroughly  convinced  both  of  public  attitude  and  measurable 
economic  potentials. 

\i\le  need  remember,  however,  that  our  increased  leisure 
time  and  high  standard  of  living,  which  enable  us  to  enjoy 
these  recreational  pursuits,  have  their  roots  in  our  industrial- 
technological  economy.  The  by-product  wastes-  from  man  and  machine 
must  ultimately  —  after  treatment  --  be  discharged  to  streams. 
Accomodation  of  this  reality  in  many  congested  areas  will  limit 
the  extent  that  all  natural  stream  values  can  be  preserved. 

V^/e  must  recognize  that  we  cannot  enjoy  the  great  advantages 
of  modern  technology  without  accepting  some  of  the  consequences. 
How  clean  and  pure  we  attempt  to  maintain  our  streams  is  a 
matter  of  economics  and  realities,  and  of  values  both  tangible 
and  intangible.   If  our  objective  is  pristine  purity  for  purity 
sake,  we  can  easily  "price"  ourselves  out  of  progress.  On  the 
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other  hand,  if  our  objective  is  the  dollar  sign  to  limit  cost  of 
controls,  we  can  easily  "prosper"  ourselves  out  of  health  and  well- 
being  —  more  pointedly,  out  of  usable  water  resources.  Between 
these  two  examples  come  the  tough  hard  choices. 

To  say  it  costs  too  much  to  prevent  excessive  pollution  is 
just  plain  trite.  But  we  do  need  a  clear  understanding  and  definition 
of  "excessive".  Obviously,  pollution  must  be  kept  below  the  levels 
of  significant  personal  health  damage.   It  should  be  kept  within 
bounds  that  do  not  destroy  recreational  and  wildlife  values.  It 
is  desirable  to  keep  pollution  within  bounds  which  preserve  the 
natural  stream  habitat.  Each  of  these  has  its  corresponding  price 
tag  and  you  can  be  sure  that  the  cleaner  and  purer,  the  higher  the 
cost. 

In  other  words,  while  there  are  limits  to  what  can  be 
accepted  as  technological  progress,  there  are  also  limits  to  how 
far  such  progress  can  yield  to  desirable  but  less  than  critical 
aspirations.  The  difficulty  lies  in  identifying  these  limits  in 
order  to  maintain  practicable  balances.  These  limits  cannot  be 
generalized        necessarily  they  will  vary,  from  area  to  area,  and 
from  stream  to  stream,  depending  on  the  state  of  development  and 
other  realities.  This  emphasizes  the  need  for  development  of 
truly  comprehensive  water  use  programs        basin  by  basin  with 
some  means  of  assuring  adherence  to  the  agreed-upon  plans  and 
objectives. 

As  a  summary  statement:  Water  pollution  is  an  involved, 
complex  economic,  technical  and  political  issue.   It  must  be  dealt 
with  in  the  terms  of  realities  of  the  times.  Metropolitan  growth 
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and  technological  advanges  are  predominant  influences.  Volumes 
of  waste  spiral  upward  —  the  composite  types  and  character  of 
wastes  are  becoming  more  complex  and  more  difficult  to  handle. 
Water  needs  and  stream  usage  are  increasing  at  unprecedented 
rates.  Average  stream  flows  remain  essentially  constant.  We  are 
caught  in  a  vicious  cycle         more  men  and  machines  demanding 
more  water  to  produce  more  pollution)  to  degrade  these  same 
waters.  Simple  generalization  should  not  be  applied  to  water 
needs  and  water  pollution.  When  we  do  this  we  get  warped 
answers,  unbalanced  equations  and  a  great  deal  of  frustration. 

I  implied  a  moment  ago  that  the  over-all  water  resource 
problem  required  high  level  attention,  action,  and  some  degree 
of  coordination.     I  gain  the  impression  that  this  assemblage 
plans  to  probe  into  this  general  area. 

At  the  risk  of  possibly  violating  the  propriety  of  a 
visitor,  may  I  offer  a  point  of  view  ?  I  do  this  as  a  technical 
man  —  certainly  not  one  charged  with  public  policy  decisions. 
Traditionally,  those  of  us  at  the  technical  level  have  come  to 
speak  quite  frankly  with  each  other  across  this  mythical  border 
of  our.  This  ocean  to  ocean  line,  that  we,  on  each  side,  hold 
in  such  honor  and  in  such  deep  respect. 

My  point  would  be  as  you  plan  your  water  resource 
development  and  use,  that  you  make  haste  with  caution.  It  is 
much  too  easy  to  establish  hit  and  miss  concepts  and  principles 
that  tend  to  alarm  rather  than  alert,  that  confuse  rather  than 
clarify. 
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Public  policy  on  water  resources  is  closely  linked  to  what 
Mr.  Citizen  thinks  and  wants  and  is  willing  to  pay  for.  And  what 
about  Mr.  Citizen,  in  all  this  hustle  and  bustle  ?  He  is  heavily 
preoccupied  with  his  job  and  with  his  family  and  their  education 
and  their  future        with  his  endless  response  to  alarm  clocks, 
televisions,  world  tensions  and  high-powered  automobiles.  But  he 
is  concerned  about  his  health  and  about  his  pocketbook.  He  has  a 
deep  seated  respect  for  scientific  knowledge.  But  he  wants  facts  — 
and  he  wants  to  be  sure  of  the  facts.  You  are  fortunate  to  have 
here  the  research  facilities  to  get  the  facts        to  produce  the 
scientific  data  needed  to  establish  common  denominators  and  to 
project  trends. 

We  need  be  ingenious  enough  to  think  in  terms  of  projected 
conditions;  to  anticipate  situations  and  to  conceive  practical 
remedial  measures  in  advance  of  actual  impacts.     And  we  need  do 
these  things  with  an  eye  to  the  dollar  sign,  but  not  blind 
worship  of  the  dollar  sign.  Ahead  somewhere  on  this  fantastic 
growth  curve  we  are  going  to  have  real  problems  —  but  these  can 
be  tempered,   if  we  assign  more  of  our  technological  competence  to 
this  job. 

There  are  gaps  in  scientific  knowledge.  We  admit  this.  As 
we  correct  this  deficiency,  as  we  resolve  our  debates,  as  we  agree 
upon  common  denominators,  we  can  simplify  the  equations  and  we  can 
jell  public  understanding.  V/ith  knowledge,  we  promote  understanding  — 
with  understanding,  we  learn  patience.  And  with  patient,  intelligent 
evaluation  evolves  sound  public  policy  and  public  action.  This  is 
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our  good  democratic  way  of  getting  things  done.  And,  to  me, 
the  importance  and  significance  of  our  water  resources  on 
each  side  of  the  border  are  well  worth  and  fully  justify 
whataver  respective  efforts  we  may  devote  to  the  task. 

It  is  a  privilege  to  be  here  —  you  have  been  most 
kind.  Thank  you  so  much. 
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Agriculture  has  an  interest  in  pollution  control  because  it 
is  involved  in  so  many  ways.     Agriculture  is  influenced  by  many 
industries  that  are  of  necessity  a  source  of  pollutants,  e.g. 
the  food  processing  industry.     Agriculture  is  also  concerned 
indirectly  in  that  it  is  p  major  user  of  products  from  such 
industries  as  the  oil  industry,  steel  industry,  rubber  industry, 
and  the  chemical  industry. 

Agriculture  is  also  involved  in  that  farmers  are  the 
custodians  of  the  major  part  of  the  land  where  most  of  our 
people  live,     A  century  and  a  half  of  agriculture  has  had  an 
effect  on  the  surface  water  of  the  province,  e.g.  the  removal 
of  trees,  ploughed  land  for  four  or  five  months  of  the  year 
resulting  in  silting  of  streams,  draining  of  swamps,  and  tilling 
land.     This  has  changed  the  physical  environment  in  respect  to 
surface  water.     However,  the  process  has  been  relatively  slow 
and  for  over  fifty  years,  there  has  been  a  study  of  these 
factors  by  the  Department  of  Agriculture  and  the  processes 
involved  are  quite  well  known. 

In  agriculture,  very  large  amounts  of  chemicals  are  used, 
mostly  in  the  form  of  fertilizers,  herbicides,  insecticides  and 
fungicides.  It  is  reasonable  to  predict  that  the  amount  will 
increase  greatly  in  the  future.  Occasionally  we  read  newspaper 
reports  of  the  great  dangers  involved  in  such  practices  both  as 
a  pollution  of  our  food  and  a  pollution  of  our  streams.  No  one 
will  deny  the  possibility  but  the  evidence  is  overwhelmingly  in 
the  opposite  direction. 

The  world  population  is  past  the  "point  of  no  return"  in  the 
use  of  chemicals  as  an  aid  in  dominating  nature  in  regard  to 
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food  production.     Progress  in  the  development  and  use  of  chemicals 
is  occurring  in  countries  where  the  need  for  additional  food  is  not 
great.     It  would  be  better  if  the  reverse  were  true  but  over- 
populated  countries  are  in  no  position  to  conduct  or  finance  this 
work.     The  advantage  of  such  chemical  research  to  advanced  countries 
is  economic  rather  than  dire  need.     As  a  complete  coincidence,  this 
research  and  development  will  be  one  of  our  greatest  contributions 
to  the  underdeveloped  countries  of  the  world. 

In  Canada,  the  agencies  involved  with  regulations  regarding 
food  products  are  constantly  assessing  chemical  residues  in  foods. 
They  have  earned  our  confidence  and  are  responsible'  for  the 
regulatory  aspects  of  chemical  residues  in  food.  In  addition,  the 
chemical  companies,  agricultural  research  stations  and  our  farmers 
have  accepted  their  responsibilities  with  the  result  that  our  food 
has  the  purity  and  quality  that  is  unsurpassed  in  the  world  today. 

In  regard  to  the  movement  of  agricultural  chemicals  to  our 
streams,  our  factual  information  is  less  well  known  and  this  aspect 
should  receive  more  attention.     I  would  like  to  emphasize  that  such 
a  study  should  include  atmospheric  pollution.     We  have  to  face  the 
fact  that  more  chemicals  will  be  used  in  agriculture  and  in  many 
urban  industries.     Residues  from  both  must  be  known  and  understood. 
Residues  from  urban  industries  can  flow  downstream  in  sewage  water 
and  flow  in  any  direction  in  the  atmosphere.     This  can  adversely 
affect  agriculture.     In  Canada,  the  burden  of  proof  of  damage  by 
air  or  water  pollution  to  a  farm  enterprise  rests  with  an 
individual  farmer  and  with  so  many  unknown  factors,  this  is  an 
almost  insurmountable  task.     This  is  why  agriculture  is  primarily 
concerned  that  facts  regarding  both  air  and  water  pollutants  be  known. 
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Two  events  are  taking  place  in  agriculture  that  have  a  bearing 
on  surface  water.     One  will  please  this  conference,  the  other  will 
cause  some  concern.     The  first  is  the  new  awareness  of  the  value  of 
grasses  and  legumes  in  the  agriculture  of  Ontario.     New  types  of 
these  species  have  been  developed  and  their  growth  pattern  and 
utilization  have  become  quite  well  known.     This  will  result  in  a 
higher  proportion  of  our  land    in  grass  cover  and  help  make  our 
streams  cleaner.     It  will  also  allow  stream  renovation  projects 
to  last  a  longer  period  of  time. 

The  second  trend  in  agriculture  is  the  result  of  investigations 
on  the  water  needs  of  agricultural  crops.     These  investigations 
show  that  water  deficiencies  occur  at  some  time  during  the  growing 
season  almost  every  year.     The  average  water  deficiency  ranges 
from  over  six  inches  per  season  in  parts  of  Essex  county  to  around 
two  inches  in  the  area  extending  from  Guelph  to  Ottawa.  The 
extent  to  which  this  water  deficiency  will  be  removed  by  farmers 
in  southern  Ontario  depends  on  many  factors  but  the  economic 
principle  is  simple,  viz.  a  comparison  of  the  cost  of  removing  the 
water  deficiency  and  the  value  derived  from  such  a  practice.  This 
iis  relevant  to  this  conference  in  so  far  as  upstream  water  is 
reduced  in  its  travel  downstream  during  the  summer  months. 

In  i960  the  practice  of  irrigating  crop  plants  was  not 

widespread.     It  amounted  to  about  70,000  acres  or  one-half  of  one 

per  cent  of  our  total  crop  acreage,  yet  required  some  six  billion 

gallons  of  water.     In  1955,  the  Ontario  Agricultural  College  made 

a  prediction  to  the  Select  Committee  on  Water  Resources  that  by 

1975  southern  Ontario  would  be  correcting  the  water  deficiency  on 

500,000  acres  of  crop  land  which  would  give  a  peak  daily  demand  of 
2,350  million  gallons  of  water — more  than  the  use  in  all  other 
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purposes  in  Ontario  at  that  time.     The  time  at  which  this  pre- 
dicition  comes  true  is  subject  to  argument,  but  it  will  occur 
and  must  be  considered  when  using  present  water  flow  data  for 
predictive  purposes  for  the  dilution  of  sewage  in  downstream 
cit,ies. 

Personally,  I  consider  that  right  now  cities  should  know 
in  specific  terms  what  is  in  the  water  they  provide  to  the 
homes  and  industries  within  their  municipalities.     I  believe  they 
do  know  this.     They  should  also  know  what  is  in  the  water  they 
pass  on  to  others  from  their  disposal  plants.     Industries  know 
what  materials  are  used  in  their  manufacturing  processes.  They 
should  also  know  what  products  are  discarded  and  passed  on  to 
others  through  water  outlets  or  smokestack  outlets.     This  informa 
tion  is  most  essential  for  the  removal  of  serious  pollutants  or 
the  development  of  techniques  to  render  them  harmless  to  man  and 
his  occupations.     Agriculture  must  shoulder  the  same  responsibi- 
lity in  regard  to  the  pollutants  from  their  enterprises.  Know- 
ledge and  control  must  proceed  hand  in  hand,  not  in  separate  ways 

DISCUSSION 

Mr.  Walter  F.  Brown,  Municipality  of  Metropolitan  Toronto  - 
*^I  would  like  to  ask  Professor  Huntley  how  soon  this  program  of 
grass  for  farmlands,  is  going  to  take  place.     The  reason  I  ask  is 
that  I  don*t  think  the  agricultural  chemicals  are  particularly  a 
problem  in  Metropolitan  Toronto,  but,  I  must  say,  the  silting, 


which  comes  down  the  Don  and  Humber  Rivers  in  tons,  is  creating  a 
tremendous  problem,  and  something  has  to  be  done  about  it.  Cer- 
tainly, Metropolitan  Toronto  is  not  blameless  in  this,  but  if  you 
gb  up  along  the  new  Don  roadway,  I  think  you  will  see  the  tremen- 
dous strides  which  have  been  made  in  sodding.  The  amount  of  silt 
which  comes  into  Metropolitan  Toronto  is  colossal," 

Prof.  Huntley  -    "It  is  very  difficult  to  say  how  soon  it  will  re- 
move this  problem  in  downstream  areas,  but  I  think  it  is  important 
to  recognize  that  this  trend  has  started,  that  it  will  continue, 
and  that  it  will  improve  instead  of  remaining  the  same  or  becoming 
worse..    1  can  say  the  work  which  is  behind  this,  the  work  on  live 
stock  nutrition  and  on  the  utilization  and  management  of  these 
species,  so  that  they  are  important  factors  in  agriculture,  is  one 
of  the  things  in  agriculture  that  is  emphasized  more  than  anything 
else  in  recent  times.     This  was  within  the  last  two  years.     As  you 
are  well  aware,  it  will  take  a  while  to  get  this  into  operation, 
but  no  one  should  be  pessimistic  about  it  at  the  present  time. 
Perhaps,  this  will  simplify  it.     This  business  of  promoting  both 
the  nutrition  and  management  of  grass,  so  that  park  activity  is 
increased,  is  probably  the  main  agricultural  extension  program  as 
far  as  crops  are  concerned  in  Ontario  for  1961,  and,  of  course,  it 
will  continue. 

Dr.  John  S.  Bates,     New  Brunswick  Water  Authority.     "I'm  glad  the 
previous  speaker  raised  the  question  of  silt  since  it  is  very  much 
in  my  mind,  and  was,  as  usual,  brushed  over  by  discussions  of  agri 
culture.     How  do  you  persuade  farmers  (I'm  not  interested  in  the 
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academic  discussions  of  these  problems  anymore,  however,  I  had 
been  at  one  time)  or  get  farmers  to  correct  the  cause  of  silting? 
Now,  these  effects  are  enormous,     I  have  seen,  in  my  lifetime, 
the  great  St.  John  River,  which  drains  over  20,000  square  miles, 
noticeably  built  up  with  silt,  largely  from  the  great  potato  lands 
in  the  upper  regions  of  New  Brunswick,  partly  from  erosion  in  the 
forest  and  partly  from  the  road  building.     Everyone  who  has  served 
the  soil  has  a  great  time  allowing  silt  to  get  into  our  rivers. 
Our  Department  of  Agriculture  officials  often  talk  with  me  about 
this,  and  they,  too,  do  not  know  how  to  get  the  job  on  its  way  to 
large  scale  correction.    What  about  the  Federal  Government?  We 
haven ^t  talked  to  the  Department  of  Agriculture  in  Ottawa  as  yet. 
We  have  even  pondered  approaching  the  Maritime  Soil  Reclamation 
Group,  which  knows  how  to  handle  silt  on  seashore  areas.    We  would 
like  to  see  that  body  study  the  whole  question  of  silting  through- 
out New  Brunswick.     It  is  a  great  problem." 

Prof,  Huntley  -    "I  certainly  haven ^t  enough  gall  to  tell  New 
Brunswick  how  to  run  its  agricultural  program,  but  I  can  say  he 
almost  answered  the  question  himself  when  he  mentioned  this  Mari- 
time reclamation  scheme.     I  think  I  could  elaborate  on  this  further 
in  a  direction  which  he  didn't  cover.     The  information  coming  out  of 
this  area,  which  appeals  to  me  so  much,  is  the  amount  of  beets  they 
have  been  able  to  produce  on  an  acre  of  this  land.     To  us,  in 
Ontario,  who  are  very  proud  of  Ontario's  agriculture,  those  figures 
are  a  goal  which  we  wonder  if  we  will  ever  achieve.     Now,  this  means 
that  in  the  Maritime  there  is  a  group  which  knows  the  value  of  grass- 


land  which  is  utilized  well.    You  have  already  achieved  this  in 
a  very  small  segment »    Well  now,  the  application  of  this  to 
other  areas  has  to  follow,  I  think,  even  more  than  Ontario, 
under  the  dominance  of  raan^    You  h^ve  a  grassland  climate  better 
than  ours,  and  this  is  just  a  matter  then  of  finding  sufficient 
time  to  discover  how  these  things  can  be  utilized  on  your  upland 
areas.     I  think  it  is  possible  to  obtain  the  same  results  in 
your  upland  areas  in  grass  as  you  have  already  achieved  in  your 
Maritime  reclamation  area.     This,  I  feel,  is  going  to  come." 

"I  am  quite  sure  that  the  Maritime  provinces  will  find  out 
before  too  many  years  that  the  value  of  their  grasslands  is  far 
greater  than  they  now  believe »    This  is  true  of  Nova  Scotia, 
Prince  Edward  Island,  and  New  Brunswick »     As  far  as  potatoes 
are  concerned,  I  know  you  can*t  use  the  soil  to  grow  potataes, 
without  having  it  bare  at  certain  times  of  the  year,  and  land 
is  meant  to  be  used.    We  don^t  manage  land,  and  we  shouldn^t 
manage  land  except  to  avoid  erosion.     This  is  true  of  industry 
in  general o    Man  must  use  his  resourceSo     New  Brunswick  is  ex- 
tremely proud  of  its  potatoes.     Just  watch  the  prices  in  this 
part  of  the  country  and  you  can  see  that  we  recognize  this.  The 
silting  from  these  areas  will  remain.     However,  there  are  things 
which  can  be  done,  I  think,  to  eliminate  some  of  it,  and  this 
will  be  a  natural  follow-up  to  the  main  emphasis  being  placed  on 
grasslands  and  the  economic  value  of  grasslands  to  agricultural 
needs.     I*m  not  the  least  bit  pessimistic  about  the  reduction 


of  this  thing  in  any  area  which  has,  what  I  call,,  a  grassland 
climate.     New  Brunswick  certainly  has.     I'm  sure  it's  going  to 
come* 

Mr.  Victor  G.  Plowman.  Manager  of  Farm  and  Forest  Research. 

"Do  you  know  whether  there  is  any  relation  between  the  high 
amounts  of  fertilizer  being  placed  on  the  agricultural  areas  of 
Western  Ontario,  and  the  increased  fertility  along  Lake  Erie  and 
Lake  Ontario's  shores,  which  is,  you  might  say,  promoting  or 
helping  to  grow  these  large  crops  of  algae.     Is  there  any  research 
being  done  on  that?" 

Prof.  Huntley  -    "I'm  not  sure  I  can  answer  directly.     I  would 
say  that  Western  Ontario  is  not  using  large  amounts  of  fertili- 
zer.    The  crops  being  taken  out  of  the  land  in  Western  Ontario 
are,  I  believe,  taking  out  more  of  these  constituents  you  mentioned, 
such  as  nitrogen  and  potash,  in  particular,  than  they  are  putting 
in.    We  haven't  reached  that  state  where  you  can  say  we  are  using 
large  amounts  of  fertilizer.     Anytime  you  are  removing  more  chemi- 
cals, which  you  are  talking  about,  than  you  are  putting  in,  you 
cannot  use  the  word  large.     This  is  the  situation  we  are  now  in. 
I  would  predict  that  in  the  future  this  use  of  basic  nutrients  of 
plant  food  is  going  to  increase  tremendously.     It  may  be  a  factor 
in  the  future,  but  I  don't  believe  the  increase  in  algae  is  now  due 
to  the  runoff  from  these  things.     This  is  based  on  the  idea  that 
the  plants  are  taking  more  out  than  man  is  putting  in,  so  how  can 
this  be  a  fact.     It  is  true  that  in  this  same  area,  there  are  a 
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great  many  food  processing  plants,  people  living  and  a  large  quanti- 
ty of  sewage,  etc.     We  are  changing  the  environment.     Nitrogen  is 
something  which  can  move,  but  it  will  only  move  during  periods  of 
flash  floods.    This  generally  takes  place  at  the  spring  of  the  year 
when  there  are  large  water  flows  in  the  stream  and  where  the  dilu- 
tion process,  so  many  people  talk  about,  is  operating  at  its  maxi- 
mum.    I  don^t  know  the  cause,  but  I  believe  nothing  as  minor  as  the 
possible  cause  we  have  been  discussing  is  the  real  trouble. 

Mr.  Dave  Hendershot  -  "I,  among  other  things,  am  still  a  dirt  farmer, 
and  I  am  still  worried  about  the  one  question  asked  yesterday,  along 
with  a  great  many  other  farmers,  about  pollution  caused  by  the  in- 
creased spreading  of  manure  on  the  fields  in  the  winter  time.  I 
think  these  farmers  would  like  to  have  some  assurance,  either  one  way 
or  another,  whether  this  is  going  to  cause  any  widespread  pollution. 

Prof.  Huntley        "It  is  a  very  difficult  thing  to  do,  but,  I  think, 
some  nudging  once  in  awhile  in  this  regard  does  a  lot  of  good. 
People  are  working  on  many  aspects  of  this  in  agriculture,  and  in 
other  areas  as  well.     To  nudge  them  once  in  awhile  in  the  areas  which 
they  may  not  be  covering  as  adequately  as  others  is  all  to  the  good. 
Here,  again,  the  problem  has  no  single  answer.     Sanitation  and  so  on 
is  important  in  agriculture  and,  during  the  winter  months,  the  pract- 
ice of  daily  removing  manure  certainly  is  a  good  factor  as  far  as 
sanitation  around  the  farm  is  concerned.     The  other  thing,  utiliza- 
tion of  wastes  through  land  is  also  good  in  itself.     It  is  true  that 
when  it  is  put  on  in  the  spring  of  the  year,  the  time  at  which  we 
have  surface  movement  of  water,  some  of  these  things  are  going  to  be 
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carried  into  our  streams.     Here  again,  this  only  takes  place  at 
particular  times  of  the  year,  and  during  these  times  of  the 
year  we  have  the  greatest  waterflow  in  our  streams,  the  greatest 
moving  and  dilution.     I  think  it  would  be  wrong  to  over-emphasize 
it,  but  it  would  still  be  right  to  gather  more  precise  informa- 
tion so  we  can  say  we  know  this.     In  principle,  I  would  not  think 
it  would  be  a  major  factor  at  all.     If  it  took  place  during  the 
summer  and  normal  water  flow,  it  would  be  altogether  a  different 
situation.     However,  we  know  the  capacity  of  water  to  clean  up 
things,  and  when  we  get  proper  dilution  we  can  get  things  which 
are  no  longer  harmful  to  man.     And,  don^t  forget  the  practice  has 
merit  as  far  as  sanitation  around  the  farm  is  concerned. 

Mr.  Walter  Rice  -      "I    don^t  want  to  ask  a  question;  I  want  to 
make  a  comment,  which  may  be  of  interest  to  some  of  you,  con- 
cerning the  growth  of  weeds  along  the  shores  of  some  of  our  lakes. 
A  few  months  ago,  our  Minister  and  the  Prime  Minister  had  occasion 
to  land  on  Rondo  Bay  in  a  ^mall  aircraft  on  floats,  and  the  plane 
had  difficulty  in  landing  and  taking  off  due  to  the  extreme  amount 
of  weeds.      The  Deputy  Minister  has  asked  me  and  my  staff  to  try 
to  find  out  what  is  causing  this  growth  and  also  to  find  out  what 
we  can  do  about  removing  some  of  these  weeds  and  preventing  their 
growth  to  allow  aircraft  to  land  there  without  trouble.     It  has 
been  suggested  that  some  of  this  extreme  growth  may  be  caused  by 
the  run-off  of  residue  from  fertilizers  used  on  farmlands  around 
Rondo  Bay.     This  is  just  one  suggestion  as  to  what  may  be  the 
cause  of  the  apparent  increased  growth  of  weeds  in  the  last  few 
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years.     It  has  been  getting  so  bad  that  boating  is  hampered  to 
a  great  extent,  also.     Something  should  be  done  to  provide 
better  facilities  for  boating  and  for  landing  aircraft  on  Rondo 
and  similarly  troubled  bays  in  the  province. 

Prof.  Huntlj9y  -    "I  would  just  like  to  make  one  comment  in  con- 
nection with  this.    We  live  in  a  country  where  time  has  an  in- 
fluence, and  the  habitat  is  continually  changing.     This  has  always 
been  the  case.     It  is  the  way  a  lot  of  our  land  has  been  built  up 
over  a  long  period  of  time.     Rondo  Bay  is  a  part  of  the  Great 
Lakes  system.     There  is  no  doubt  that  over  the  years  silting  has 
taken  place;  the  water  levels  have  changed  in  these  bay  areas. 
Because  the  water  levels  have  changed,  the  plant  species  will 
change,  and  these  things  will  just  become  more  weedy.     I  don't  like 
using  that  word  weed,  because  I  think  this  is  just  a  natural  pro- 
cess of  development  in  this  world.     As  land  gets  shallower,  other 
species  come  inv  ,   and  the  total  plant  growth  becomes  greater,  and 
this  is  why  an  aircraft  operator  will  say  it  is  much  weedier  than 
previously^     It  is  the  normal  biological  process  of  nature  in 
building  up  the  land.     Lake  soil  will  disappear  through  silting. 
Even  if  it  was  forest  cover,  you  would  have  a  change  in  these  bays, 
but  the  change  would  take  place  over  a  longer  period  of  time.  When 
we  see  the  same  thing  happening  in  a  short  time,  immediately  we 
say  we  must  be  doing  something  wrong.     It  is  not  that  we  are  doing 
something  wrong,  but  rather  have  speeded  it  up,  that's  all.  Pri- 
marily, it  is  likely  due  to  that  particular  bay  becoming  shallow  as 
silt  and  so  on  add  to  it.     We  may  have  to  accept  this,  or  turn  to 
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technical  aids,  when  you  don't  have  to  accept  anything,  eradi- 
cate the  weeds,  deepen  the  area,  put  up  your  pump  stands  and 
marinas  or  whatever  they  call  these  places  where  you  can  rent 
or  buy  boats,   and  start  the  process  all  over  again." 

Dr.  A«  E.  Berry  -     "There  are,  undoubtedly,  a  number  of  situa- 
tions.    They  seem  to  be  more  numerous  than  formerly,  where  these 

« 

aquatic  growths  are  taking  place.     We  have  been  experimenting 
during  the  past  summer  with  chemicals  to  destroy  these  and  the 
results  are  very  encouraging. " 


"Human  existence  depends  on  water." 
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The  next  paper  is  on  the  subject  of  conserving  Ontario *s 
water  resources,  and  we  are  pleased  to  have  this  morning, 
Doctor  E.  G»  Pleva,  Professor  of  Geography  at  the  University  of 
Western  Ontario^     Dro  Pleva  has  been  a  contributor  to  many  of 
these  meetings  of  this  nature,  and  we  are  indeed  grateful  to  him 
that  he  is  able  to  get  away  from  the  University  for  presentation 
of  this  paperp 
PR,  E.  Go  PLEVA 

I  am  happy  to  be  here  to  present  these  comments  on  conserva- 
tion and  water  resources o     I  would  like  first  of  all  to  make  two 
introductory  statements  which  summarize,  in  part,  two  recent 
papers  I  have  given  which  are  necessary  for  the  development  of  my 
comments  and  conclusion* 

First  of  all,  the  pattern  of  urbanism  in  Canada »    We  have 
heard  that  Canada  is  a  nation  of  city  dwellers,  and  I  believe  we 
must  concur  in  this  when  we  see  the  statistics »     Our  present 
population  is  eighteen  million,  of  which  60%  is  classed  as  urban^ 
That  is  eleven  million,  20%  rural,  and  20%  rural  non-farm^  A 
compilation  of  a  great  number  of  trend  studies  indicated  a 
doubling  of  population  by  approximately  the  year  1993  to  thirty- 
six  million,  and  trend  studies  indicate  that  in  that  doubling 
the  urban  population  will  be  B0%  of  the  total  population,  rural 
10^,  and  rural  non-farm  lO^o     This  means  twenty-nine  million 
people  living  in  the  cities  and  urban  districts^ 

Now  where  do  we  live  at  the  present  time?     I  would  like  you, 
in  your  mind's  eye,  to  draw  a  line  from  Quebec  City,  through 
Montreal,  Toronto,  Hamilton,  and  Windsor,  and  I  want  you  to  think 
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of  a  belt  25  miles  wide  on  either  side  of  this  line.     This  would 
give  us  then  a  belt  50  miles  wide  and  seven  hundred  miles  long 
from  Quebec  City  to  Windsor.     This  is  a  corrider  of  a  type.  If 
you  do  a  little  bit  of  multiplication  there,  you  will  find  that 
this  is  35,000  square  miles,  or  less  than  1%  of  the  total  area 
of  Canada,  and  yet  this  1%  of  Canada  has  3/5  of  the  population, 
62%;  4/5  of  the  industrial  activity,  and  2/5  of  the  agri- 

cultural dollar  production  of  Canada,  klfo.     In  other  words,  a 
very  significant  ifo.    Now,  assuming  a  doubling  of  population, 
the  question  is,  will  the  doubling  bring  about  any  change  in 
this  pattern  of  urbanism?    Will  the  population  increase  in  Canada 
be  a  reflection  of  a  farther  areal  expansion,  or  will  it  be  a 
thickening  of  people  in  the  already  well  established  districts? 

Now,  again,  this  takes  a  great  deal  of  study  and  comment, 
but  everything  done  along  this  subject  indicates  that  although 
there  will  be  some  population  increase  in  the  developmental  areas 
in  the  new  parts  of  Canada,  in  the  north  to  a  minor  degree,  and 
so  on,  by  and  large  the  great  population  increase  will  be  a 
thickening  in  the  already  well  established  districts,  and  this 
is  the  area,  of  course,  which  we  are  concerned  with  at  a  meeting 
such  as  this. 

Now  the  second  paper  that  I  gave  quite  recently  dealt  with 
the  kinds  of  legislation  which  give  us  the  power  to  steer  the 
forces  of  growth  and  development,  and  in  that  paper  I  presented 
the  statement  that  Ontario  has  four  packages  of  planning  sensitive 
legislation.     First  of  all,  The  Planning  Act.     Secondly,  The  Con- 
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servation  Authorities  Acto     Thirdly ^  The  Water  Resources  Com- 
mission Act,  and  fourthly,  The  Highway  Needs  Programme o 

Now,  you  will  notice  that  The  Water  Resources  Commission  Act 
and  The  Highway  Needs  Programme  are  dynamic,  and  depend  on 
Provincial  initiative o     They  are  related  to  circulation.  Cir- 
culation of  vehicles  and  persons  in  one  case,  and  circulation  of 
water  in  the  othero 

The  Planning  Act,  the  Conservation  Authorities  Act,  are  adapted 
and  depend  on  the  initiative  of  Local  Government »     Now,  I  want  to 
make  a  clear  distinction  between  these  various  kinds  of  legislations 
as  we  deel  with  conservation  authorities,  and  conservation  pro- 
grammes, and  water  resources  in  Ontario o 

Many  of  our  major  developmental  problems  in  Ontario  can  be 
dealt  with  perhaps  even  solved  only  on  a  regional  rather  than  on 
a  local  basiSo     And  water  resources  is  a  regional  problem,  not  a 
local  problemo 

You  may  say,  what  is  the  region?    Well,  you  see,  the  region 
is  a  kind  of  a  tool  in  problem  solving,  and  we  have  all  sorts  of 
regions o     The  police  have  a  kind  of  regionalism  they  use.  The 
river  valley  authorities  have  a  regional  basis  they  use.  You 
can  think  of  a  hundred  different  kinds  of  regions o 

So,  basically,  the  region  is  a  tool  in  problem  solving,  a,nd 
if  you  tell  me  for  example,  as  a  geographer,  what  is  bothering 
you,  I  think  I  could  suggest  to  you  on  a  geographical  basis  the 
regional  limits  that  you  may  have  to  use,  in  trying  to  solve  that 
particular  thing  which  happens  to  be  bothering  you  at  the  present 
time.     Now,  The  Conservation  Authorities  Act  is  based  on  a  regional 
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approach,  namely  the  behaviour  of  water  on  the  land. 

In  this  case  the  limits  of  the  region  are  sometimes  quite 
easily  defined.     This  can  be  done  by  an  engineer,  for  example; 
the  limits  of  the  region  being  the  drainage  basin  itself.  Now 
conservation  programmes,  as  you  know,  on  a  river  valley  develop- 
ment programme,  or  basis,  are  related  to  the  wise  practices  of 
proper  land  uses. 

I  am  not  going  to  go  down  the  full  list  of  the  things  that 
the  conservation  authorities  do  when  they  organize  and  carry 
out  schemes,  because  many  of  these  things  are  apparent  to  you. 
Xou  know,  through  the  programmes  which  have  been  presented,  what 
they  are.     I  would  like  to  point  out  that  The  Conservation 
Authorities  Act  enables  various  municipalities  to  work  together 
in  a  drainage  basin  on  schemes  and  projects  which  affect  the 
entire  drainage  basin,  irrespective  of  the  boundaries  of  local 
government. 

Now,  without  naming  or  itemizing  the  60  or  70  different  kinds 
of  things  that  are  being  done,  I  would  like  to  point  out  that 
there  seems  to  be  three  major  categories. 

First  of  all,  water  retention  is  part  of  the  work  of  the 
conservation  authority  because  it  is  a  basic  sound  practice. 
The  idea  of  making  running  water  walk.     Now,  there  are  still 
some  contradictions  there.     The  farmer  who  is  on  a  conservation 
authority  may  actually  vote  for  retention  dams  of  various  kinds, 
re-f orestation  of  various  kinds;  at  the  same  time  he  is  asking 
for  a  grant  under  The  Drainage  Act  to  help  him  get  the  water 
out  faster  in  the  spring. 


Now,  this  contradiction  will  be  resolved  some  time  in  the 
future o     It  is  going  to  be  a  slow  process „     But  as  we  work  with 
these  various  bits  of  legislation,  we  must  realize  that  there  are 
various  contradictions  between  various  parcels  of  legislations  and 
sometimes  within  our  own  beings  themselveSo 

Secondly,  the  conservation  authorities  try  to  define  the 
floodway,  because  it  is  common  sense o     Now,  if  this  area  is  going 
to  be  urbanized,  it  seems  proper  that  in  our  planning  we  should 
keep  away  from  land  that  belongs  to  the  river*     Now  those  of  you 
who  ^re  on  planning  boards,  chairmen  of  planning  boards,  or  who 
are  techrjiical  planners  here  in  this  group,  know  what  a  battle  we 
have  hado     I  am  sorry  that  I  missed  your  meetings  yesterday,  be= 
cause  we  have  tested  our  desigrjation  of  the  floodway  category  as 
part  of  an  official  plan,  and  as  part  of  a  zoning  by-law,  in  the 
course  before  the  Municipal  Board,  and  then,  low  and  behold-last 
week,  -  a  loop-hole  I 

Someone  applied  through  the  Committee  of  Adjustments  for  a 
variancco     In  this  case,  we  say,  that  no  one  can  encroach  upon 

the  floodway,  which  is  designated  by  the  engineers  of  the  con-^ 
servation  authority,  and  we  have  a  legal  definition  now,   in  all 
our  zoning  and  in  official  plan  as  to  what  the  floodway  is., 

This  person  said  this  applies  only  to  fill,  and  does  not 
apply  to  buildings,  and  therefore  if  I  come  and  put  the  bui^lding 
on  stilts  and  do  not  encroach  upon  the  pondage,  a  variance  must 
be  grantedo 

So  we  had  a  test  case  last  nighto     I  think  this  one  is  closed, 
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but  I  won^t  know  for  a  while.     But  I  think  we  define  the  floodway, 
not  because  we  have  some  vision  of  just  how  this  applies  in  every 
single  detail,  but  because  this  is  common  sense.     As  we  develop 
our  urbanized  areas,  why  do  we  encroach  upon  land  where  eventually 
the  river,  for  some  reason  or  other,  may  demand  the  rightful  claim 
to  its  geomorphological  floor  plan,  and  yet  some  of  you  know  what 
a  difficult  battle  has  to  be  fought  along  these  lines. 

Likewise  the  conservation  authorities  will  buy  lands  for  slope 
protection,  for  retention,  for  re-f orestation  for  the  protection  of 
reservoirs,  not  so  much  because  any  particular  scheme  is  in  mind,  or 
some  any  great  specific  social  aim  is  satisfied,  but  a  general 
welfare  aim  is  satisfied.     Now,  I  want  to  make  this  distinction 
clear,  because  it  seems  to  me  that  here  is  where  we  have  different 
acts  which  are  based  upon  different  purposes.     Some  people  think 
there  is  a  conflict  when  actually  there  isn't  a  conflict  at  all. 

You  see,  we  took  our  valleys  apart  and  now  we  are  trying  to 
put  them  back  together  again,  and  this  is  all  that  River  Valley 
Development  actually  is.     These  are  practices  which  must  be 
carried  out  as  a  rational  of  an  integrated  regional  plan.  Now 
notice,  that  if  you  and  I  do  our  work  properly  we  also  are  seeing 
to  it  indirectly  that  these  water  resources  are  in  a  developable 
position  to  anyone  who  can  justify  a  logical  and  wide  use  of  the 
water  resource.     But  I  would  like  to  make  this  point,  because  it 
seems  such  a  tiny  point,  and  yet  it  is  the  core  of  the  conflict, 
that  the  conservation  authorities  are  not  set  up  to  guarantee  that 
a  certain  city  will  have  a  water  supply «     However,  it  is  possible, 
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you  see,  if  the  conservation  authorities  do  their  work  that  there 
will  be  a  developable  resource  which  under  other  acts  will  be 
made  available  to  that  great  urban  mass  of  people » 

Now,  to  do  this  we  have  inherited  a  great  complex  of  local 
governments  and  we  don^t  want  to  disturb  local  governments  be- 
cause they  have  a  rightful  place.     But  how  do  we  deal  in  terms  of 
regions  when  we  are  actually  working  through  local  government? 
Now,  the  people  in  The  Water  Resources  Commission  know  that  the 
water  shed  is  important  and  yet  you  notice  that  it » s  significant 
that  their  research  studies  come  out  on  a  county  basis.     This  is 
a  way  to  try  to  compromise;  the  fact  that  we  still  deal  in  counties, 
we  deal  in  townships,  we  deal  in  organized  cities,   and  yet  some- 
how in  our  thinking  and  our  research,  we  must  be  aware  of  the  fact 
that  these  are  not  the  areas  of  our  study  at  alio     That  we  must 
have  a  different  frame  of  reference  to  get  the  facts  to  develop 
the  policies  that  are  needed  for  survivals 

So,  here  is  my  final  comment  which  will  take  me  just  a  little 
while  to  develop;  the  need  for  planning  space.     Our  urgent 
developmental  problems  in  Southwestern  Ontario  has  spilled  out 
over  municipal  line  and  have  involved  many  municipalities » 

I  have  often  been  asked  why  I  am  so  interested  in  the  county 
as  a  planning  unit,     I  was  on  the  stand  for  two  days  in  the 
annexation  application  of  the  City  of  London  and  most  of  that  time 
I  was  being  questioned  and  cross-examined  on  the  county  as  a 
planning  unit,  and  I  remember  one  time  one  of  the  lawyers  said, 
"Well  it  sounds  very  visionary,  and  when  do  you  expect  that  the 
county  will  be  a  logical  planning  unit",  and  I  said  ,"by  1975 


g  = 

certainly,"  and  he  said,  "Oh  well,  that  is  way  in  the  future. 
But  those  of  you  who  are  planners,  I  see  many  here,  know  that 
1975,  from  the  planning  point  of  view,   is  at  least  today,  maybe 
it  is  yesterday,  maybe  actually  something  that  we  haven't  antici- 
pated for  1975  and  taken  into  account  is  beyond  our  ability  to 
capture  againo     And  so  the  geographer's  interest  in  the  county  as 
a  more  functional  planning  unit  is  based  directly  on  the  necessity 
for  lHi:ger  planning  space « 

The  recent  wave  of  massive  annexation  in  southern  Ontario 
makes  regional  planning  imperative o     For  example,  the  urban  pressures 
pn  Middlesex  County  h^ve  become  more  severe,  not  less,  as  a  re- 
sult of  the  urban  rural  fringe  being  annexed  to  the  city  proper, 
I  would  like  to  explain  this  trend,  this  search  for  the  larger 
planning  unit,  trying  to  make  it  functional,  at  the  same  time 
recognizing  that  you  and  I  don't  like  artificial  regions.    We  like 
our  townships,  we  like  our  cities j  we  like  our  drainage  basins  and 
we  like  our  counties,,     It  seems  then  that  we  have  to  look  to  these 
political,  these  legal  units,  and  fit  them  with  some  kind  of  a 
jigsaw  puzzle  into  the  functional  units o     This,   I  think,   is  our 
tasko     On  September  27th  at  Newmarket,  there  was  a  very  sufficient 
meeting  in  my  opinion  when  three  counties  in  the  metropolitan 
area  of  Toronto,  on  the  fringe  of  the  Toronto  area,  gathered  to- 
gether to  make  the  first  steps  toward  integrated  planning  on  a 
tri-county  basis.     Two  counties  got  together,  Lincoln  and  Welland 
County,  to  take  the  first  steps  for  planning  on  a  two-cpunty 
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basis.     The  calling  of  that  meeting  was  most  significant.  Nobody 
knew  who  could  call  it.     Finally  it  was  discovered  that  in  the 
Department  of  Planning  and  Development  there  was  an  Industrial 
Development  Branch  and  there  was  a  region  which  included  the  two 
counties,  and  so  the  secretary,  the  manager  of  that  region  was 
asked  would  you  please  send  out  the  notices.     Notice  how  touchy 
we  are  about  all  of  this.     And  so  he  sent  out  the  notices  and 
when  he  got  all  of  the  Reeves  and  the  ]A[ardens  and  the  Coun- 
cillors together  he  said,  "now  I^m  through  with  this,   its  your 
meeting",,,  well,  everything  was  fine  because  then  they  went 
along  and  after  four  or  five  hours  had,  after  motion,  taken  the 
first  steps.     Mind  you,  to  some  of  the  planners  in  the  audience 
it  seems  like  a  very  feeble  step,  but  nevertheless,  the  first 
steps  toward  planning  on  a  two-county  basis.     On  December  15th 
at  the  University  of  V/estern  Ontario  the  Warden  of  Middlesex 
County  has  called  together  in  official  session,  the  county  council, 
to  take  the  first  steps  towards  Middlesex  County's  planning.  Now 
its  not  only  the  counties  themselves  and  the  representatives  of  the 
people  elected  to  county  office  who  are  concerned  about  this  larger 
planning  unit, -others  are.     On  November  5th, in  Dundas  the  Diocese 
of  Niagara,  the  Anglican  Church  called  a  conference  to  find  out 
what  is  happening  to  the  changing  community,  and  as  the  farmers, 
and  filling  station  operators,  and  lawyers,  and  physicians,  and 
teachers,  who  are  laymen  in  the  Anglican  Church,  met  there  at 
that  conference,  it  is  rather  interesting  that  number  one  of 
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the  problems  that  had  to  be  handled  on  a  regional'  basis  rather 
than  a  local  basis,  was  water  supply  and  sewage  disposal.  So 
I  think  now  that  what  I  am  trying  to  say  is  beginning  to  fall 
into  place.     That  was  number  one  and  there  was  no  prompting 
and  no  coaching.     You  see,  it  has  become  quite  evident  then, 
at  least  to  me  its  quite  evident,  that  there  isn't  a  single 
local  government  in  Southern  Ontario  that  can  handle  its  water 
supply  and  sewage  disposal  problems  pn  a  local  basis  any  raoreo 
On  November  10th  in  Sarnia,  there  was  a  conference  called 
"On  Planning  For  Recreation"  and  all  the  representatives  of  the 
townships  were  brought  in.     It  was  a  very  interesting  meeting, 
but  it's  rather  strange  that  before  the  meeting  ended  the  whole 
tone  of  the  thing  had  changed, o.  I'll  tell  you  why,  because  these 
people  from  Sarnia  and  from  the  townships  in  Lambton  County  were 
wondering  how  to  work  out  a  regional  park  system,  and  as  this 
meeting  was  in  session  word  came  that  that  afternoon  the  Lower 
Thames  had  organized  itself  as  a  conservation  authority.  Now 
this  meant  that  the  area  along  Lake  Huron  and  along  the  St,  Clair 
River  was  completely  bounded  by  organized  districts^     This  is  not 
one  single  drainage  b^sin,  it  consists  of  a  number  of  small 
drainage  basins  going  into  the  lake  and  the  river.     Before  the 
meeting  broke  up  that  evening,  these  representatives  had  agreed 
that  they  would  take  the  first  steps  to  see  if  they  couldn't 
follow  the  ammendment  which  was  necessary  to  enable  Metropolitan 
Toronto  to  combine  its  various  little  watersheds  into  one  con- 
servation authority,  whether  or  not  they  couldn't  do  the  same 
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thing  for  the  Lake  Huron,  St.  Clair  shores,  and  call  it  a  con- 
servation authority.     In  the  afternoon,  questions  were  written 
to  be  answered  at  night  and  it  was  rather  interesting  that  when 
the  questions  were  given  to  the  panel  that  night  the  man  who 
wrote  the  questions  said,  "I  don't  think  the  question  is  in  order 
now  because  something  has  happened  today  that  indicates  to  us  how 
we  may  get  a  regional  park  system,"     In  other  words,  this  thing 
is  happening  all  about  us,  all  the  time,  and  it  is  quite  orderly, 
and  these  things  do  not  make  the  headlines.     But  nevertheless, 
they  are  the  things  which  indicate  that  we  are  beginning  to  solve 
or  try  to  solve  regional  problems  on  a  regional  basis.  These 
trends  do  not  suggest  more  levels  of  government,     Actually  these 
trends  indicate  that  we  are  going  to  begin  to  use  our  legislation 
for  the  first  time. 

My  conclusion  is  very  simple.     V^hat  then  are  the  real  trends 
...there  is  no  longer  a  distinction  between  urban  and  rural 
planning  objectives  in  the  agricultural,   industrial  urbanized 
corridor  of  southern  Ontario.     This  is  one  area,  one  region  when 
our  zoning,  our  planning  must  be  comprehensive  enough  so  that  you 
and  I  have  sense  enough  to  realize  that  valuable  agricultural  land 
can  be  preserved  in  an  urbanized  area,     A  regional  plan  must  re- 
flect both  rural  and  urban  interest.     All  I've  tried  to  say  is 
that  these  adaptive  legislative  materials  namely,  The  Planning 
Act  and  The  Conservation  Authorities  Act  can  be  integrated ...  this 
was  the  intention  from  the  beginning. can  be  integrated  with  the 
dynamic  legislative  materials,  particularly  The  Water  Resources 
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Commission  Act  and  The  Highway  Needs  Program  in  pra,ctice  without 
conflict,  duplication  or  loss  of  identity. 

My  final  statement  has  a  very  subtle  distinction,  it 
sounds  as  if  I  have  missed  and  am  going  to  repeat  myself,  but 
I'm  going  to  say  it  rather  carefully  and  slowly  because  it  is 
what  I  have  tried  to  say  during  the  last  twenty  minutes.  Thus 
the  conservation  authorities  guarantee  the  existence  and  con- 
tinuity of  the  water  resources  base  of  our  economy,  while  the 
Water  Resources  Commission  guarantees  the  utility  of  the  water 
resources  base ,   in  a  way  that  human  wants  are  satisfied  with- 
out destroying  the  base  itself.     There  is  no  conflict,  the  two 
pieces  of  legislation  are  complementary. 


"The  objective  quality  of  water  in  streams  should  be  achieved  by 
the  cheapest  combination  of  waste  treatment  facilities  and  storage 
to  provide  sustained  flows  for  dilution  of  waste  effluents." 


DISCUSSION 
MR,  W.  L,  RICE 


I  should  like  to  make  some  comments  in  reference  to  one  of  these 
prqvincial  acts,  The  Provincial  Aid  to  Drainage  Acto     I  am  the  chief 
civil  engineer  for  our  Department  of  Public  Works  and  like  many  civil 
engineers,  have  a  very  diversified  field  of  professional  responsibi*- 
lityo     In  the  case  of  the  electrical,  mechanical  and  other  engineers, 
their  limits  are  more  or  less  defined,  but  the  civil  engineers  take  in 
everything  that  is  left  and  so  I  have  several  things  lo  look  after  in 
our  department.     One  of  these  is  conservation  in  which  I  have  responsi- 
bility for  the  design  and  building  of  dams  throughout  northern  OntariOo 
We  spend  about  a  million  dollars  a  year  building  dams  to  conserve  v/ater 
for  various  purposes o 

Another  part  of  my  work  is  drainageo     The  Provincial  Aid  to  Drainage 
Act  allows  the  government  to  subsidize  farming  communities  to  the  extent 
of  one  third  of  the  cost  of  farm  drainSo     In  this  the  government  spends 
about  half  a  million  dollars  a  yearo     In  other  words,  in  the  last  10 
years  I  have  helped  to  spend  five  million  dollars  to  get  rid  of  water 
quickly  off  farm  lands,  and  then  in  the  fall  they  cry  for  more  water o 
Now,  I  thipk  one  idea  which  might  help  to  prevent  that  loss  of  water 
with  erosion  of  land  in  the  process,  would  be  for  large  ponds  to  be 
developed  somewhere  along  these  streams  at  strategic  locations o  These 
locations  would  have  to  be,  of  course,  at  points  where  the  stream  falls 
rather  fast  to  prevent  flooding  of  the  land  around  them,  and  these  large 
holes  or  ponds  could  be  filled  with  up  to  many  millions  of  gallons  of 
water o    The  sizes  of  the  holes  could  be  around  40  acres  which  would  be 
roughly  about  a  quarter  of  a  square  mile,  a  quarter  of  a  mile  each  way  ^ 
and,  this,  I  am  sure,  would  also  improve  the  water  table  in  southwestern 
Ontario  because  I  understand  that  it  is  dropping,  and  the  farmers  are 
calling  for  more  watero     If  we  could  raise  the  water  table  by  construct- 
ing these  artificial  ponds  along  the  drainage  systems  in  that  area,  I-'m 
sure  there  would  be  a  great  improvement o 

One  way  to  go  at  this,  if  you  people  think  it  is  worichwhile,  would 
be  to  refer  the  matter  to  the  drainage  committee  of  the  Ontario  Land 
Surveyors  which  meets  every  year  in  January  in  Toronto  o     They  are  the 
people  who  advise  the  municipalities  about  these  drainage  schameso  If 
we  get  them  to  include  in  the  scheme  some  storage  instead  of  running 
all  the  water  to  the  lake  to  get  rid  of  it  fast^  I  think  we  would  do 
something  worthwhile  in  water  conservati on  o     I  am  concerned  with  this 
because,  as  I  say,  I  am  on  both  sides  of  the  fenceo     I'''m  engaged  in 
conserving  water  by  dams  in  northern  Ontario  and  running  it  off  quickly 
in  southern  Ontario o     I  would  like  to  see  something  done  to  preserve  ^ 
some  of  our  water  resources  in  this  part  of  the  province o 

A,  Ho  H IC HARDS ON ,  Ontario  Department  of  Commerce  and  Development  - 

I  haven ^t  a  question  to  ask,  but  I  would  like  to  congratulate  Dro 
Pleva  on  his  excellent  address o     The  one  part  of  it  which  I  liked  very 
much  was  his  conclusion  when  he  defined  the  relationship  beoween  the 
conservation  authorities  and  the  Ontario  Water  Resources  Conimission. 
We  in  the  conservation  branch  have  a  very  small  staff  and  have  been 


plugging  away  for  a  good  many  years  on  flood  control  and  general  con- 
servation work  and,  I'm  very  frank  about  this,  we  have  looked  with 
envy  at  the  tremendous  growth  of  the  Commission,  but  the  position  of 
these  two  branches  of  the  government  has  now  been  very  well  defined 
by  my  good  friend,  Professor  Pleva. 

I  would  like  to  say  just  two  items  about  the  work  of  the  author- 
ities.    One  thing  which  Dr.  Pleva  has  mentioned,  I  will  mention  again 
and  that  is  that  the  conservation  authorities  are  a  type  of  commission 
and  they  are  autonomous;  they  must  initiate  all  the  programs.     The  Con- 
servation Branch,  which  supervises  their  work,  is  not  an  operating 
department,*    We  don't  own  any  dams,  we  don't  build  any  dams,  we  don't 
own  any  land,  or  have  any  forests.     All  of  these  items  which  you  read 
about  being  done  by  the  authorities  are  done  at  tfie  initation  of  the 
people  who  make  up  those  authorities.     The  other  matter  that  I  would 
like  to  mention,  and  I  have  mentioned  this  before  at  meetings  similar 
to  this,  is  the  saving  of  great  quantities  of  water  which  go  down  our 
rivers  particularly  in  the  springtime.     I  think  that  is  one  of  the 
cheif  problems  which  the  authorities  have  to  face,  the  building  of 
dams  to  prevent  the  onrush  of  water,  especially  in  the^spring,  but 
also  in  other  times  of  the  year,  saving  it  for  summer  flow,  to  re- 
plenish the  streams  of  our  province,  and,  if  I  may  make  so  bold  to  say. 
Dr.  B  erry,  to  save  this  water  for  the  Ontario  Water  Commission  to  use. 

^«__jLe..A*S_o..._ MILNE 3  Ontario  Hydro  Electric  Power  Cfbmmiesion 

For  some  years,  my  position  with  the  Commission  has  been  one  of 
the  regulation  of  storage  spaces  which  constitute  our  system  and  from 
which  we  produce  power.     In  the  discussions  on  Dr^  Pleva 's  paper,  we 
speak  of  building  storage  dams,  which  Mr.  Rice  has  pointed  out,  in 
northern  Ontario,  and  also  we  speak  of  the  fact  that  we  have  some  in 
southern  Ontario »     The  problem,  it  seems  to  me,  is  that  we  have  a 
breakdown  of  the  relationship  between  the  regulation  of  the  structures 
and  the  people  who  use  the  lakes  for  recreation.     The  one  problem  and 
the  worst  one  l^d  say  in  southern  Ontario,  is  Muskoka  lakes,  where  we 
have  large  storage  basins,  in  which  we  can  impound  large  quantities  of 
water  in  the  springtime,  but  we  are  not  in  there  to  fluctuate  the  levels 
through  the  summer  months.     The  last  questioner  suggested  that  we  should 
be  able  to  make  a  more  pronounced  level  flow.    What  we  have  to  do  is  to 
get  the  cottage  owners  to  permit  us  a  wider  fluctuation  of  the  lake 
levels  during  the  winter  months »     They  put  in  intakes,  which  they  say 
will  be  picked  up  by  the  ice  and  destroyed  if  we  drop  the  level  below 
a  eertain  point.    It  the  same  time,  the  amount  of  water  in  the  rivers 
in  the  spring  is  excessive  because  there  is  no  suitable  legislation  and 
the  various  governments  will  not  let  us  take  the  lake  down  to  the  bottom 
to  make  the  capacity  level  for  the  spring.    This  is  something  in  which 
there  seems  to  be  a  breakdown o 

We  have  also  the  fishermen  who  want  the  fish  and  this  also  gets  us 
in  troubSie  with  storage  regulation.     Thus  again  there  seems  to  be  a  con- 
flict between  what  we  have  to  do  from  an  engineering  point  of  view  and 
what  the  people  themselves  want. 
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There  is  one  other  question,  Dr.  Plevao     A^out  three  or  four 
years  ago,  you  spoke  in  London,  and  you  mentioned  a  brilliant 
student  you  had,  who  prepared  a  thesis  on  a  master  plan  for  south- 
ern Ontario.     You  mentioned  that  this  was  probably  available,  and 
was  much  in  demand.     Has  anything  happened  to  that  thesis? 

DR.  PLEVA 

All  our  students  are  brilliant.     Actually,  it^s  not  one  work 
in  itself.    Over  the  years,  we  try  to  assign  our  students  to  re- 
lated problems.    We  don^t  have  the  millions  of  dollars  that  some 
other  places  in  North  America  seem  to  have  to  make  studies,  and 
so  over  the  years  we  try  to  put  together  studies  of  various  kinds, 
which  will  eventually  fit  together  like  a  mosaic,  and  each  year 
sees  a  little  more  done,,     I  will  be  glad  to  show  you  and  tell  you 
what  we  haveo 

Well  the  previous  speaker  I  spot  as  an  engineer^    We  have  to 
consider  different  points  of  view  when  you  lower  a  lake  in  the 
winter  time.    We  have  experienced  in  Quebec 5,  for  instance,  if  you 
lower  the  level  of  the  water,  you  destroy  the  habitat,  kill  the 
food,  and  kill  the  spawning  of  the  fish.     So  in  that  respect,  it 
is  very  important  not  to  have  a  great  fluctuation  of  the  water 
levels  of  the  lake.     So  you  see  the  problem  is  much  harder  than 
you  think,  when  you  have  to  deal  with  multiple  use  of  water o 

j!<j!c>;;j;c>;c5J:5;< 

"        In  a  democracy,  adequate  public  understanding  is  essential  to 
the  support  of  any  desirable  public  program.     The  committee  believes 
that  development  of  informed  public  opinion  about  water  resources 
would  do  more  toward  getting  what  the  country  needs  in  w.^!t^?i- 
resources  policy,   and  implementing  that  policy  in  the  long  run, 
than  any  other  specific  rGconmendations  that  it  niirht  make. 

-  Report  of  the  U«  3.  Senate  Select  'Jomtnittee 

on  Na t i  ona 1  Wa t  e  r  Ra  s o ur  c  e  s . 


THE  ECONOMICS  OF  WATER  POLLUTION  CONTROL 


By 

Dr.  E,  Go  Faludi,  President 
Town  Planning  Consultants  Limited 


An  Address  to  the  Ontario  Conference 
On  Coordinated  Water  Pollution  Control 
November  30,  I960 
Toronto,  Ontario 


With  some  ostentatious  humility,  may  I  quote  the  "terms  of 
reference"  I  was  given  as  a  member  of  this  panel:     "The  stand- 
point of  Town  Planners  in  reviewing  what  can  be  done  in  the  de- 
velopment of  areas  to  ensure  that    streams  will  not  be  polluted" o 

Before  I  can  deal  with  the  Town  Planners*  point  of  view  of 
today,  may  I  tell  you  what  they  were  thinking  about  110  years  agOo 

In  IB5O  in  Boston,  a  most  extraordinary  document  was  present- 
ed to  the  Legislature  of  the  Commonwealth  of  Massachusetts.  It 
was  a  report  entitled  "A  general  plan  for  the  promotion  of  Public 
and  Personal  Health", 

The  fundamentals  on  which  the  report  was  based  may  be  express 
by  the  thought  that:     "the  condition  of  perfect  public  health  re- 
quires such  laws  and  regulations  as  will  secure  to  man,  associated 
in  society,  the  same  sanitary  enjoyments  that  he  would  have  as  an 
isolated  individual;  and  as  will  protect  him  from  injury  from  any 
influence  connected  with  his  locality,  his  dwelling  house,  his 
occupation,  or  those  of  his  associates  and  neighbours,  or  from 
other  social  causes". 

One  of  the  major  recommendations  pertinent  to  the  issues  of 
that  time  was:     "We  recommend  that,   in  laying  out  new  towns  and 
villages  and  extending  those  already  lai4  out,  ample  provision  be 
made  for  a  supply  in  "purity"  and  abundance  of  light  air  and 
"water",  for  drainage  and  sewerage,  for  paving  and  for  cleanliness 

The  Ontario  Planning  Act  of  1955  provides  the  following 
requirements  as  conditions  for  the  approval  of  an  official  plan 
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for  a  municipality:     "prepare  a  plan  for  the  planning  area  suitable 
for  adoption  as  the  official  plan  thereof  and  forward  it  to  the  coun- 
cils of  the  municipalities  affected  thereby,  and  recommend  such  plan 
to  the  council  of  the  designated  municipality  for  adoption." 

I  do  not  .want  to  dwell  on  the  clarity  of  scope  of  the  Act  of  the 
Commonwealth  of  Massachusetts  in  IS5O,  or  on  the  Ontario  Act  of  195  5. 

Furthermore,  it  is  not  very  impressive  to  quote  from  our  Municipal 
Act  dated  1950,  which  provides  the  following  provisions  in  passing 
zoning  bylaws  regulating  the  use  of  lands  in  a  municipality:     "Restri ct~ 
ing  use  of  Land:  For  prohibiting  the  use  of  land,   for  or  except  for  such 
purposes  as  may  be  set  out  in  the  bylaw  within  the  municipality  or  with- 
in any  defined  area  or  abutting  on  any  defined  highway  or  part  of  a  high- 
way,"   "Restricting  erection  or  use  of  buildings:  For  prohibiting  the 
erection  or  use  of  buildings  or  structures  for  or  except  for  such  pur- 
poses as  may  be  set  out  in  the  bylaw  within  the  municipality  or  within 
any  defined  area  or  areas  or  upon  land  abutting  on  any  defined  highway 
or  part  of  a  highway" o 

In  quoting  these  two  fundamental  Acts,  which  are  basic  tools  of  the 
planner  in  Ontario,  let  us  define  the  areas  where  development  can  be  con- 
trolled by  the  planner  without  endangering  the  pollution  of  streams. 
From  the  planners  point  of  view,  we  must  define  first  the  area  along  the 
stream  where  development  should  be  controlledo     This  involves  the  intro- 
duction of  the  terms  of  "watershed"  or  "drainage  area"o  Undoubtedly, 
the  geographic  location  and  the  intensity  of  the  problems  involved  tend 
to  vary  the  conception  as  to  the  size  of  drainage  area»     In  some  areas  and 
other  certain  conditions,  a  watershed  may  be  limited  to  1,000  to  2,000 
acres o     In  other  areas,  it  may  extend  to  many  thousands  of  acres.  In 
other  cases  the  watershed  is  within  one  municipality,  but  in  most  of  the 
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urban  areas  it  is  within  the  jurisdiction  of  two  or  more  municipali- 
ties.    The  planner  therefore  faces  the  usual  problems  when  in  the 
lack  of  a  regional  plan  and  uniform  zoning  bylaws  controlling  the 
pollution  of  streams,  each  municipality  sets  different  regulations, 
establishes  different  designations  for  land  uses  within  a  water- 
shed and  ultimately  allows  the  pollution  of  the  stream.     These  are 
the  basic  problems  that  the  creative  or  administrative  planner 
must  face.     In  addition,  we  are  faced  with  the  multiplication  and 
increase  in  population  and  all  the  allied  consequences. 

Factors  contributing  to  the  pollution  problem  in  Canada  are 
well  defined  in  the  1957  report  of  the  Royal  Commission  on  Canada's 
Economic  Prospects. 

It  can  readily  be  visualized  what  may  follow  in  Canada  as 
growth  continues.     In  the  space  of  20  years  you  more  than  double 
the  population,  concentrate  two-thirds  of  it  in  urban  communities, 
increase  the  number  of  automobile  vehicles,  from  about  5  million  to 
12  million,  and  multiply  total  industrial  production  by  200^-300^, 
you  are  bound  to  have  entirely  new  environmental  problemSo  Some 
of  the  figures  of  our  chemical  environment  are  really  astounding. 
There  are  more  than  500  thousand  distinct  chemical  compounds  in 
use  in  industrial  production  today ,  while  twenty  years  ago  there 
were  only  a  few  hundred.     In  addition,  they  say,  upward  of  10 
thousand  new  compounds  are  being  developed  in  laboratories  each 
year,  and  a  substantial  number  of  these  are  put  to  use. 

Even  more  startling  figures  .oa  unknown  billion  of  tons  of 
wastes  are  discharged  each  year  into  the  rivers  and  streams  which 
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provide  drinking  water  for  most  of  the  population. 

Our  question  is,  can  the  planner  cope  vath  today's  problems 
of  water  pollution  and  how  can  these  be  kept  under  control?  Are 
these  difficulties  greater  than  in  the  past,  and  are  remedial 
measures  worthwhile  and  within  the  reach  of  all? 

Water  pollution  has  always  created  problems  even  from  the 
earliest  habitation  of  this  country.     The  situation  has  deteri- 
orated as  communities  grew  and  as  industrial  wastes  became  more 
complex  and  larger  in  volume. 

The  time  has  come  when  there  is  a  realization  that  this  na- 
tional resource  must  be  utilized  for  the  benefit  of  alio 

Almost  every  city  has,   outside  its  political  boundaries, 
residential  or  commerical  or  manufacturing  areas,  large  or  small, 
which  are  economically  a  part  of  the  central  community,  sharing 
its  fortunes,  and  needing  to  co-operate  in  its  policies.  The 
larger  area,  containing  both  the  city  proper  and  these  outlying 
activities  must,  therefore,  for  its  best  effectiveness,  be  plan- 
ned as  a  unito 

The  municipal  planning"  agency  will  recognize  the  fact  that 
its  study  of  the  city  area  can  be  adequate  only  if  it  includes 
the  larger  metropolitan  district  of  which  it  is  a  parto     If  there 
is  an  official  regional  or  county  planning  agency,  willing  and  able 
to  undertake  a  co-operative  study  with  the  city  planning  agency, 
then  the  larger  area  could  be  more  adequately  studied, 

A  city  agency  alone,  partly  because  of  legal  limitations, 
partly  because  of  difficulties  in  securing  and  spending  city  funds 
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to  study  conditions  beyond  the  city  limits,  may  be  severely  handi- 
capped at  the  present  time.     If  it  is  impossible  soon  to  eliminate 
such  handicaps,  the  city  planning  agency  must  do  the  best  it  can 
to  consider,  in  a  broad  way,  the  general  aspects  of  the  outer  re- 
gion and  particularly  those  planning  factors  which  have  their 
effects  both  inside  and  outside  the  city  boundaries. 

In  conclusion,  may  I  summarize  from  the  planners  point  of  view 
what  the  major  requirements  are  in  dealing  successfully  with  pro- 
blems of  stream  pollution: 

l)  There  must  be  a  spirit  of  co-operati vene ss  at 


the  Federal,  Provincial  and  local  levels. 


2) 


There  must  be  overall  leadership  with  definite 


objectives  to  be  accomplished. 


3) 


There  must  be  leadership  in  each  agency  which 


is  broad  enough  to  have  some  concept  of  the 


overall  planning,  and  which  will  be  willing  to 


subjugate  the  interest  of  the  particular  agency 


for  the  best  overall  planning  and  development. 


4) 


There  must  be  a  recognition  by  all  participants 


that  they  are  public  servants  and  that  planning 


and  development  of  watersheds  are  for  the  bene- 


fit of  the  people  and  not  for  any  particular 


agency  or  special  interest. 


PANEL  DISCUSSION 
THE  ECONOMICS. OF  WATER  POLLUTION  C ONTROL 


Moderator ;    Mr,  W.  D.  Conklin,  Q.C,  Commissioner,  OWRC 

Speakers :      Mr.  Eric  Beecroft,  Director  of  Planning  &  Development 
Canadian  Federation  of  Mayors  &  Municipalities 

Mr,  W,  H,  Coulter,  President, 

Property  Owners  Association  of  Metro  Toronto 

Mr,  D.  B.  Redfern, 
Proctor  &  Redfern, 
Consulting  Engineers 

Dr.  E,  G,  Faludi,  President, 
Tovm  Planning  Consultants  Ltd., 


MR.  W.  D.  CONKLIN 

The  few  television  programs  v/hich  I  have  seen  in  my  life 
include  a  somewhat  smaller  number  concerned  with  panels,  and  it 
seems  to  be  a  favourite  saying  "this  panel  is  completely  unrehearsed." 
Now,  this  morning,  if  anyone  is  carrying  a  bible  each  one  of  the 
members  of  our  panel  will  be  glad  to  take  an  oath  that  this  panel 
is  completely  unrehearsed.     It  is  a  pleasure  for  us  to  be  here  and 
the  members  of  our  panel  are  all  counting  that  you  will  join  com- 
pletely with  us  in  our  discussion  just  as  though  you  were  all  sitting 
up  here.     It  is  just,  should  we  state,  geographically  impossible  to 
get  everyone  around  hereo 

This  subject  we  are  given  this  morning,  I  think,  could  very 
well  be  the  subject  of  another  conference,  and  I  mean  that  quite 
seriously.     In  all  of  our  discussions  of  pollution  we  certainly 
agree  it  is  a  good  thing  to  control  it,  it  is  purely  and  simply  a 
question  of  dollars.     I  suppose  we  could  divide  the  questions  this 
morning  into  three  or  four  main  topics.     I  think  I  will  ask  each 
member  of  our  panel,  as  he  is  called,  to  ignore  these  divisions 
but  possibly  we  might  get  back  to  them  at  the  end. 

The  first  question  might  be... is  it  economical  to  carry  on  the 
whole  program  of  pollution  control?    It  seems  rather  obvious  that 
it  is  not  economical  to  carry  on  one  or  a  small  number  of  projects 
in  the  province  if  the  problem  is  not  attacked  as  a  whole,  but  is 
that  overall  program  economical?    This,  I  imagine,  might  be  taken 
for  granted.     If  it  were  to  be  reduced  to  a  question  of  dollars,  I 
presume  we  could  accuse  some  of  the  econjomists  of  lack  of  pollution 
control.    However,  I  think  that  those  of  us  here  today  are  pretty 
well  satisfied  that  it  is  economical,  and  that  it  is  an  absolute 
necessity  to  carry  on  a  complete  program  of  pollution  control. 
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The  second  question  might  be... is  any  particular  project 
economical. .  e. can  its  cost  be  reduced. .  .what  about  the  question 
of  septic  tanks  in  relation  to  the  question  of  sewage  disposal 
plants? 

The  third  question  in  the  general  field  of  economics  could 
be  that  of  what  is  the  best  manner  open  to  us  today  to  finance 
any  given  project?    It  goes  without  saying  that  this  is  a  very 
difficult  question  to  answer  today.     It  may  be  less  difficult 
in  a  week  or  two» 

The  fourth  question,  which  I  suggest  migjit  be  a  natural 
division,  is., .how  should  the  annual  charges,  resulting  from  any 
given  project,  be  met. ..what  should  be  the  division  between 
industry  and  the  consuming  public?    Now  those  are  bare  suggestions 
^pid    as  I  have  said,  I  am  not  going  to  ask  any  member  of  our  panel 
to  answer  those  questions  in  order  or  separately.     Each  one,  no 
doubt,  has  been  thinking  of  the  general  subject,  and  I  would  ask, 
and  I  am  sure  you  would  like  to  have  each  member  to  just  express 
his  own  views  of  the  general  subject.     I  would  like  to  call  on 
Mr.  Coulter  first, 

MR.  ¥.  H.  COULTER 

It  has  been  a  pleasure  to  meet  with  you  people  yesterday  and 
today  on  these  water  investigating  problems,  I  do  certainly  com- 
mend the  committee  which  set  up  the  program  of  various  subjects 
discussed  so  far^     I  am  sure  it  is  of  equal  help  to  you  at  this 
point,  as  it  is  to  me,  to  know  that  we  all  have  had  the  background 
of  information  given  up  to  now  because ?  as  you  probably  all  realize, 
to  discuss  such  a  subject  as  this  without  that  background  would  be 
very  difficult. 

The  particular  part  of  the  economics  that  I  must  mention  first 
applies  to  the  property  owners,  because  I  am  their  representative. 
I  would  say  that  the  money  concerned  is  divided  into  two  categories-- 
one  is  the  total  quantity  of  money  required  and  the  other  is  who  pays. 

I  am  going  to  deal  with  the  second  part  of  it  first.  The 
property  owners  associations,  both  of  Metropolitan  Toronto  and  of 
Ontario,  have  several  different  classes  of  members,  such  as  home 
owners,  commercial  and  financial  houses  and  industrial  members.  The 
money  for  pollution  control  should  be  raised  and  charged  in  such  a 
manner  that  none  of  these  groups  is  exploited  for  the  benefit  of 
others,  and  none  subsidized  at  the  expense  of  others,  except  for 
special  cases  of  industrial  waste.     The  present  system  of  water 
meters  and  taxes  will  probably  suffice  for  the  average  user,  but 
that  provides  one  thing,  assuming  that  a  larger  share  of  the  money 
is  raised  by  water  meters.     The  use  of  water  meters,  as  you  are 
probably  aware,  not  only  charges  you  with  the  exact  cost  of  the 
amount  of  fresh  water  you  use,  but  it  is  also,  practically,  the 
exact  measure  of  the  amount  of  use  you  are  going  to  make  of  the 
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drains.     Thus,  it  would  be  possible  to  have  the  rate  at  which  the 
water  was  metered  charged  so  it  would  cover  a  considerable  amount 
of  the  total  cost  of  getting  that  water  to  the  customer  and  then 
to  get  it  away  from  him.     If  this  rate  were  raised  sufficiently  to 
cover  not  only  the  operating  cost  but  some  percentage  of  the  in- 
terest charges  on  the  money  invested  for  plant  and  equipment,  it 
would  do  away  with  a  lot  of  argument  which  might  otherwise  result 
between,  we  shall  say,  the  small  owner  and  the  big  apartment  next 
door  or  between  a  home  owner  and  the  big  industrial  plant. 

If  the  industrial  plants  which  have  special  and  excessive 
problems  were  to  look  ^fter  their  own  solutions  in  that  way,  and 
if  most  of  the  rest  of  the  water  were  to  be  charged  on  a  metering 
basis,     we  would  have  eventually  a  fair  distribution  to  the  custom- 
ers in  the  order  in  which  they  were  contributing  to  the  problem.  It 
was  mentioned  yesterday  that  we  had  the    attitude  we  just  turned  on 
the  tap,  and  the  water  was  there.    Maybe  as  time  goes  on    that  atti- 
tude should  be  discouraged.    lou  would  be  surprised  how  that  attitude 
changes  if,  when  you  turn  on  the  tap,  you  hear  the  water  meter  click- 
ing instead  of  knowing  it's  on  flat  rate. 

The  other  point  is  the  quantity  of  money  to  be  raised.  The 
figures  that  I  have  here  is  two  to  three  billion  with  one  figure 
quoted  at  2*4  billion  over  a  period  of  15  or  20  years  and  that 
amounts  to  150  million  dollars  per  year  for  Ontario,  and  compares 
let  us  say  with  the  Metropolitan  Toronto's  capital  borrowing  power 
of  100  million  per  year  and  that,  of  course ^  is  for  all  purposes. 
Then  again,  comparing  Metropolitan  Toronto  with  the  province, 
Metropolitan  Toronto  represents  between  one-quarter  and  one-third 
of  the  provincial  population,  wealth  and  activity,  and  so  if  you 
take  a  quarter  or  a  third  of  150  million  and  applied  it  to  the 
Toronto  maximum  capital  borrowing  power  budget  it  would  come  to 
some  30^0     These  figures  are  very  rough  and  whether  you  get  an 
answer  of  20^  or  1^0%  my  remarks  would  still  be  the  same,  that  this 
is  too  high  a  percentage  of  available  money  to  be  used  for  one 
single  purpose  when  there  are  so  many  other  things  on  which  the 
money  must  be  spent,  as  mentioned  yesterday,  hospitals,  for 
instance,  other  health  conditions,  and  our  subway,  of  course. 

The  other  point  is,  on  an  emergency  basis,  money  would  have 
to  be  found  without  quibbling  about  it,  but  so  long  as  pollution 
encroaches  but  with  no  emergency  existing  money  would  have  to  be 
secondary.  However,  as  soon  as  this  monster  is  pushed  back,  even 
if  slowly  but  steadily,  requirements  for  extra  money  to  push  it 
back  faster  would  have  to  be  viewed  in  relation  to  all  the  other 
money  needs. 

I  don't  imagine  figures  produced  yesterday  were  intended  to 
convey  that  we  were  pushing  this  monster  back  12  times  faster  than 
previously.    Even  allowing  for  some  correction  in  the  way  the 
figures  were  abstracted,  I  still  think  that  we  would  be  doing  very 
well  to  push  the  monster  back  slowly,  and  steadily,  and  go  by  the 
amount  of  money  that  is  required  for  thato 
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MRo  W.  D,  CONKLIN 

Thank  you  Mro  Coulter,  I  am  sure  we  each  have  a  few  questions. 
Mr.  Coulter  has  given  us  lots  to  think  about  there.  I  would  like  to 
call  on  Mr.  Redfern  to  give  us  some  of  his  thoughts  in  regard  to  the 
cost  of  sewage  disposal  plants  themselves » 

MR.  D.  B.  REDFERN 

As  mentioned  in  the  Journal  of  the  English  Sanitary  Institute, 
sewage  treatment  probably  came  into  being  in  England  around  1837, 
with  the  advent  of  the  water  closet.     Unfortunately,  with  the  advent 
of  the  water  closet,  the  treatment  of  the  sewage  usually  took  place 
in  a  cesspool  which  was  located  in  the  basement  of  the  better  homes 
in  Londono     Today,  some  hundred  years  later,  we  have  had  an  amazing 
technological  advance  in  the  science,  but  unfortunately  in  many  in- 
stances all  we  have  done  is  to  move  the  cesspool  to  the  outskirts  of 
our  community,, 

Mro  Coulter  has  mentioned  the  high  cost  of  sewage  treatment  and 
the  latest  facilities  in  relation  to  Metro  spending,  etc.     What  is 
actually  the  cost  of  the  treatment  of  sewage?    Most  municipalities 
in  the  Province  of  Ontario,  of  any  size,  have  a  system  of  sewers o  Of 
the  population  of  approximately  six  million,  about  four  million  are 
served  with  sewage  treatment  facilities,  and  there  is,  roughly,  one 
million  two  hundred  thousand  people  in  the  province  served  with  sewers 
but  with  no  sewage  treatment o     This  has  no  regard  to  certain  industries 
located  in  rural  areas,  where  they  have  a  treatment  problem  of  their 
own.     Dealing  with  the  average  to  larger  size  plants,  say  from  five 
million  gallons  capacity  per  day  and  up 5  the  cost  of  complete  sewage 
treatment  might  run  between  two  hundred  and  three  hundred  thousand 
dollars  per  million    gallons  capacityo     In  addition  to  this  capital 
cost,  annual  operating  costs  might  run  in  the  order  of  $10,000  to 
$15jOOO  per  year  per  million  gallons  treated  daily »     This  gives  there- 
fore, an  annual  cost  of  something  in  the  order  of  $30,000  to  $45>O0O 
per  year  per  million  gallons  treated  daily o     Now  in  one  year,  treating 
a  million  gallons  a  day.  you  are  treating  365  million  gallons  of  sewage » 
This  represents  a  cost  of  from  08  to  lo2  cents  per  hundred  gallons  of 
flow  a  day,  an  average  of  one  cent  per  person  per  dayo     So  from  this 
we  might  then  take  a  slogan «     A  cent  (I  didnH  know  whether  to  use  a 
penny  or  a  cent)  a  day  keeps  pollution  away.     This  represents  about 
10  packages  of  cigarettes  a  year,  or  a  bottle  of  beer  every  two  weekso 
Another  comparative  figure  °  $3 065  per  person  per  yearo     That  $3 065  will 
buy  a  bottle  of  whisky,     and  not  the  best  whisky  at  that,  so  a  man  can 
consume  1-1/2  pounds  of  whisky  for  what  it  costs  to  treat  his  wastes  over 
the  span  of  the  year,  and  his  wastes  amount  to  I83  tonSo 

In  the  smaller  communities  in  the  2,000  to  5>000  class,  and  up  to 
10,000  actual  treatment  costs  themselves  can  run  up  to  double  that  for 
the  larger  plants o     The  unit  rate,  in  another  way  of  expressing  it,  could 
run  from  $50oOO  to  $55oOO  per  capital  investment  in  the  smaller  plant 
down  to  about  $30oOO  per  capita  for  the  larger  planto 
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I  have  been  dealings  primarily,  with  conventional  treatment 
facilities  activated  sludge,  high  rate  filtration,  two-stage 
filtration.     Today,  we  have  also  lagoons  which,  in  the  smaller 
communities  where  proper  flat  land  is  available,  cut  these  costs 
considerably.     The  capital  costs  of  lagoons,  actually,  are  as  low 
as  $15.00  to  $20.00  per  capitao     To  this  figure,  of  course,  has  to 
be  added  the  cost  of  purchasing  a  fairly  reasonable  amount  of  land, 
and  the  cost  of  transporting  the  sewage  to  the  site  of  the  treatment 
works . 

The  previous  speaker  touched  briefly  on  the  method  of  charging 
for  sewage  treatment,  and  he  suggested  that  a  good  method,  probably 
would  be  basing  a  portion  of  the  charges  on  water  rates,  and  sug- 
gested a  percentage  of  meter  rates.     This  has  been  done  in  a  number 
of  Ontario  communities.     However,  I  feel  that,  if  we  are  to  get  the 
cost  of  sewage  treatment  on  a  use  basis,  we  should  not  take  a 
straight  percentage  of  water  rates*     Because  if  water  rate  charges 
are  properly  calculated  to  pay  for  the  facilities  provided,  and 
they  pay  for  two  facilities  in  a  water  works  system,  they  pay  for 
use  on  a  gallonage  basis,  and  they  pay  for  a  demand  rate,  which 
does  not  occur,   except  on  an  odd  occasione     Therefore,  if  we  want 
to  get  sewage  treatment  charges  on  the  best  possible  use  basis,  I 
feel  there  should  be  a  separate  calculation,  having  regard  only  to 
the  cost  of  collection  and  treatment  of  sewage,  and  not  related 
directly  to  a  percentage  of  a  water  bill,  because  there  are  many 
factors  in  a  water  rate  structure  that  bear  no  direct  relation  to 
the  cost  of  collecting  and  treating  sewage » 

The  previous  speaker  also  mentioned  he  felt  too  high  a  per- 
centage of  today ^s  capital  budget  is  estimated  for  allocation  to 
sanitary  engineering  projects.     This  probably  is  true,  but  I  feel 
the  major  reason  for  this  is  the  tremendous  backlog  of  needed  con- 
struction in  this  field,  due  primarily  to  the  depression  in  the 
war  years,  when  little  or  no  work  in  this  field  was  done* 

MRo  Wo  D.  CDNKLIN 

Mr.  Redfern's  figures  are  most  helpful,  and  I  think  it  has 
been  mentioned  it  is  planned  to  print  the  papers  presented 
yesterday  and  today.     I  certainly  hope  that  Mr*  Redfern*s  figures 
will  be  included  in  that  group « It  is  now  my  pleasure  to  call  on 
Mr«  Eric  Beecroft  for  his  comments*, 

MR.  ERIC  BEECROFT 

It  is  a  particular  pleasure  to  appear  here,  although  this 
is  the  price  which  I,  apparently,  have  to  pay  in  order  to  be  able 
to  come  here  to  be  instructed,  as  I  have  been  by  the  wonderfully 
informative  and  inspiring  discussions  which  took  place  yesterday, 
all  the  way  from  the  first  speaker  in  the  morning  to  the  address 
by  Dr.  Hollis  in  the  eveningo     My  thoughts  yesterday  kept  revolving 
around  the  very  method  of  this  conference.     I  hope  that  the  province 
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of  Ontario  will  feel  that  the  response  of  the  people  who  have  come 
to  this  conference  will  be  encouraging  enough  to  warrant  your  hold- 
ing meetings  of  this  kind  region  by  region  across  the  province,  and 
setting  an  example  to  other  provinces. 

I  speak  as  one,  although  I  am  proud  of  what  you  are  doing,  as 
a  native  of  Ontario,  and  a  resident  of  Ontario,  who  is  concerned 
also  about  the  great  value  of  this  kind  of  discussion,  and  about  the 
research  which  you  are  now  undertaking  and  which  will  be  of  immense 
value  to  the  municipalities »     I  feel  that  the  officers  of  the  organi- 
zation which  I  serve  would  want  me  to  assure  you  that  the  municipali- 
ties are  immensely  grateful  to  the  Ontario  government,  particularly 
to  the  Ontario  Water  Resources  Commission,  but  also  to  the  conserva- 
tion authorities,  and  to  those  taAio  are  pioneering  quite  boldly  now  in 
the  field  of  regional  planning  for  everything  that  concerns  the  use 
of  water^  and  everything  that  concerns  the  great  services  which  now 
can  be  performed  only  by  inter-municipal  co-operation  with  provincial 
leaderships 

With  those  remarks  in  general  about  my  reactions  which  I  feel 
bound  to  make  to  youj  I  now  come  to  a  number  of  specific  points 
about  costs o     The  municipalities,  as  you  well  know,  whenever  these 
questions  arise,  the  mayors  and  councillors  have  questions  about 
costs o     I  can't  tell  you  how  grateful  I  am  for  the  wonderfully  il- 
luminating remarks  that  have  just  been  made,  suggestions  that  have 
been  made,  the  calculations  by  Mr*  Redferno     I  should  think  the 
average  John  Citizen  in  a  Canadian  municipality  will  be  delighted 
to  learn  about  this  cost  of  keeping  pollution  away  as  he  will  be 
astonished  to  learn  that  he  is  responsible  for  1^3  tons  of  waste. 
These  are  the  kind  of  figures-— this  is  the  kind  of  information 
which 2  it  seems  to  me^,  the  people  who  are  responsible  for  paying 
the  municipal  charges  would  like  to  know. 

Perhaps,  Mro  Redfern  would  want  further  research  to  refine  his 
figures^  but  one  of  the  points  I  want  particularly  to  make  this  morn- 
ing is  that  the  economics,  the  problems  of  finance,  which  are  faced 
by  the  municipality ^  should  also  be  the  subject  of  discussion  among 
them  with  your  assistance  and  guidances     The  provinces  I  think  will 
have  to  help  us  in  the  study  toward  understanding  the  ways  in  which 
we  can  pay  the  costs  of  these  services,  and  I  think  that  perhaps 
some  research  will  have  to  go  into  that  and  possibly  a  great  deal  of 
educational  effort.     This  is  one  of  the  subjects,  I'm  sure,  of 
future  conferences  of  this  kind  you  will  be  holding,  I  hope,  region 
by  region  throughout  the  province,  and  in  which  I  hope  will  go 
throughout  Canada. 

I  will  pass  over  quickly  the  point  which  I  had  written  down 
for  discussion,  which  has  also  been  mentioned  by  both  the  previous 
speakers p  the  problem,  of  explaining  to  the  citizen  the  method  by 
which  we  assess  charges,  the  actual  cost  to  him,  whether  he  is  a 
householder,  or  whether  he  is  a  business  man  or  industrialist  of 
the  cost  of  disposing  of  waste  and  of  preventing  pollution.  Or, 
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perhaps,  particularly  in  this  field  some  study  has  to  be  given 
in  order  to  help  the  municipality  understand  how  it  can  best 
assess  the  charges  against  industry  for  the  disposal  of  indus- 
trial waste*     I  have  heard  the  thought  expressed  many  times 
that  the  cost  of  disposing  industrial  waste  is  perhaps  not 
fairly  charged,  that  a  good  deal  of  municipal  expense  is  in- 
curred from  trying  to  bear  this  expense  as  a  general  charge 
against  municipalities.     This  is  something,  which  could  help 
us  as  municipalities,  to  go  into. 

A  good  deal  of  responsibility  rests  on  the  municipalities 
themselves.     Of  course  $  to  prepare  by-laws  which  are  up  to  date, 
which  take  account  of  all  the  technical  knowledge  available  in 
regards  to  methods  of  pollution  control,  the  municipality  can 
hardly  act  alone.    We  have  to  accept  the  fact,  as  Dr.  Pleva 
said  this  morning,  that  although  we  have  to  plan  regionally 
and  we  may  have  to  plan  our  facilities  regionally,  there  are 
these  municipal,  boundaries  still  with  uso     They  have  certain 
advantages,  for  a  long  time  we  shall  have  them  with  us,  but 
the  individual  municipality  in  comparing  its  by-laws  should 
have  some  guidance  so  there  will  be  uniformity  throughout  a 
water  region  so  that  the  municipalities  will  not  be  unrealistic 
nor  competing  with  one  another  in  their  ^legislationo     This  is 
one  field  in  which  I  think  very  close  attention  from  the 
province  is  necessary  if  the  municipalities  are  to  do  things 
correctly  and  efficiently^ 

The  municipalities,  of  course^  can  help  themselves  very 
greatly  if  they  will  up  date  their  methods  of  capital  works 
budgeting o     It  surely  is  quite  apparent  that  one  of  the 
reasons  the  factor  of  cost  looms  so  large  in  the  mind  of  the 
average  elected  official  is  that  he  thinks  traditionally  in 
terms  of  an  annual  budget o     He  himself  is  elected  for  a  year 
or  two  years  and  he  tries  to  think  of  the  ways  of  getting 
things  done  within  that  period  of  time.    We  inherit  a  tradi- 
tion in  which  our  municipal  councils  thought  that  their 
function  was  to  see  that  a  little  street  work  was  done  and 
the  constable  was  paid  on  the  job  when  he  was  needed*  Now 
that  our  affairs  are  so  complex  he  still  has  the  same  insti- 
tutions to  work  with,  and  one  of  these  institutions  is  our 
method  of  local  finance,, 

Our  annual  current  budget  is  not  an  adequate  device.  It 
is  impossible  for  the  people  of  a  city  or  the  leaders  of  a 
municipality  to  understand  the  cost  of  sewage  treatment,  or 
water  supply,  or  of  any  of  the  other  capital  works  as  part  of 
one  municipal  expense.    We  have  to  have  long-term  planning, 
we  must  have  also  a  very  close  relationship  between  the 
physical  planning  of  the  capital  works  in  relation  to  the 
patterns  of  growth  which  we  want  to  use  and  the  patterns  of 
land  use  which  are  suitable  to  take  account  of  the  growth 
and  the  change  which  is  inevitable  over  the  years o 


In  1975 J  even  in  1990,  most  of  the  people  in  this  room  will 
still  be  herec     It  is  very  important  that  we  plan  our  capital 
works  over  a  long  period »     It  is  very  important  that  we  should 
have  a  plan  for  debt  management  so  that  we  know  what  we  are  amorti- 
zing not  just  the  cost  of  our  hospitals  and  our  schools  ,    but  the 
cost  of  the  sewage  treatment  and  the  water  supply  and  everything 
else  that  is  part  of  our  m^unicipal  plan.     So  it  was  with  this  in 
mind  indeed  that  among  the  proposals  which  were  made  to  the  federal 
government  on  November  Sth  by  the  Canadian  Federation  of  Mayors, 
through  a  delegation  of  over  40  mayors,  was  one  that  the  federal 
government  should  not  only  assist  through  favorable  interest  loaned 
on  capital  works  of  all  kinds,  but  should  assist  the  municipality 
to  undertake  the  planning  of  their  financing  and  of  their  capital 
works  on  a  long  term  basis o 

This  kind  of  technical  and  financial  assistance  from  the 
federal  government  and  from  the  provinces  would,  I  think,  do  a- 
great  deal.     It  would  be  one  of  the  most  basic  administrative 
measures  which  would  assist  the  municipalities  to  put  their  house 
in  order  financially  and  be  able^  therefore,  to  understand  the 
relationship  of  the  cost  of  sewage  treatment  and  water  supply  and 
to  conciliate  all  the  rest  of  their  local  plans,     I  cannot  emphasize 
too  much  this  work  of  both  financial  and  physical  planning  as  a  whole. 
This  was  alluded  to  in  an  interesting  way  by  Mayor  Newkirk  yesterday 
when  he  proposed  that  every  municipality  should  have,  and  I  think  we 
should  spread  this  idea  about,  what  I  think  he  called  a  kind  of  staff 
technical  board  consisting  of  its  finance  officer,  its  health  officer, 
its  engineer      what  I  think  he  meant  was  all  of  the  heads  of  depart- 
ments who  are  concerned  with  works. 

The  City  of  Vancouver  has  such  a  plan,  which  it  calls  its 
Technical  Planning  Board  made  up  of  the  city  solicitor  and  the 
city  finance  officer  and  the  director  of  planning,  who  is  its  chair- 
man, and  all  of  the  heads  of  departments  who  are  concerned  with  public 
works  and  including  water,  for  public  health  purposes,  and  so  on, This 
technical  planning  board  in  the  municipality  could  have  the  chief  re- 
sponsibility of  getting  everybody  into  the  act  of  preparing  not  only 
the  town  pXan^  but  the  financial  budget  which  goes  with  it,  which  is 
in  a  seasa  ^  part  of  ito     This  kind  of  planning  under  the  supervision 
and  leadership  of  the  elected  officials  of  the  city  council  would,  I 
think,  do  a  great  deal  to  make  it  possible  to  understand  cost,  and  to 
turn  out  to  be  much  more  bearable  than  we  now  realize  in  most  munici- 
palities « 

One  thought  I  should  like  to  add  about  research  which  has  been 
quite  properly  mentioned  a  great  deal,  and  I  think  we  can  take 
enormous  enco'uragement  for  all  of  Canada  from  what  you  are  now  doing 
in  Ontario  for  the  province,  industry  and  the  municipalities  in  par- 
ticularo     It  would  probably  be  quite  appropriate  if  the  municipalities 
of  Canada  would  put  their  influence  behind  a  proposal  that  the  federal 
government  should  do  everything  in  its  power  by  setting  up  the  appro- 
priate devices  for  this.     It  should  not  be  very  difficult  to  do  what 
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is  already  established  for  the  coordination  and  the  encouragement 
of  research.    Whether  or  not  the  federal  government  contributes 
financially  to  that  research  is  one  matter.     In  any  case  the 
federal  government  could  assist  all  the  provinces  to  coordinate 
and  to  try  to  make  sure  that  the  great  cost  of  research  is  well 
distributed  over  the  provinces,  and  that  there  is  an  exchange  of 
information  for  this  purpose.     Perhaps  something  like  this  will 
come  out  for  the  "Resources  For  Tomorrow  Conference"  which  will 
be  held  next  year  and  which,  I  am  sure,  Mr.  Dinsdale  will  tell 
us  about  today.     The  discussion  of  these  problems  will  enter  very 
largely,  I*m  sure,  into  the  discussions  at  that  conference  next 
year. 

It  seems  to  me  that  one  of  the  most  beneficial  features  of 
that  proposed  conference  of  1961  called  by  Mr.  Dinsdale ^s  depart- 
ment is  going  to  be  that  it  will  bring  together  the  urban-minded 
people  who  are  concerned  with  such  things  that  we  have  been  dis- 
cussing here  today,  and  the  agriculture  and  forestry  minded  people, 
and  the  people  who  are  concerned  with  conservation  of  resources. 
This  will  be  one  of  the  first    occasions,  if  not  the  first,  on  a 
national  scale  in  which  the  city  people  concerned  with  the  uses 
of  water  by  the  municipalities  and  by  industry  will  be  meeting 
and  sitting  down  with  the  people  who  are  concerned  with  the  con- 
servation of  soil  for  agriculture  and  for  forestry,  and  what  we 
generally  regard  as  the  non-urban  purposes.     This  is  a  very  great 
event  in  Canada  which  we  can  look  forward  to  with  great  interest. 
But  let  us  pinpoint  this  particular  subject  for  municipal  support 
if  we  can  to  get  the  federal  government  immediately  to  undertake 
the  coordination  and  encouragement  of  research  in  all  the  provinces, 
both  in  respect  to  the  technical  aspect  and  the  economic  aspect  of 
water  use  and  water  pollution*, 

One  word  about  education.  I  think  this  is  going  to  come  up 
this  afternoon.     In  all  our  talk  about  research  I  hope  we  shall 
not  forget  that  the  results  of  research  need  to  be  explained  to 
John  Citizen.    We  We  got  to  think  in  terms  of  preparation  of  a 
lot  of  pamphlets,  and  we  We  got  to  have  some  meetings,  and  we 
have  to  have  a  great  many  conferences  among  the  civic  leaders 
themselves  on  these  subjects.     This,  I  am  glad  to  see,  is  on  the 
program  for  this  afternoon. 

Finally,  I  should  like  to  go  back  to  v/hat  I  said  first  about 
the  very  great  opportunity  and  need  for  the  provinces  throughout 
Canada  to  do  more  of  what  you  are  now  doing  in  this  field  in 
Ontario  in  bringing  people  together  region  by  region.     As  Dr.  Pleva 
implied  this  morning,  and  I  think  he  made  the  case  for  it  very 
thoroughly,  despi-be  our  being  divided  up  into  municipalities,  we 
have  to  stop  thinking  in  jurisdictional  terms.     I  think  the  muni- 
cipalities throughout  the  country  are  quite  prepared  to  accept 
your  leadership  in  getting  coordination  in  matters  of  this  kind  as 
long  as  you  use  the  word  coordination.    Words,  unfortunately,  have 
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a  very  great  emotional  impact »     It  must  be  quite  clear  to  you  that 
although  occasionally  you  will  hear  a  squeal  from  someone  v\/ho  thinks 
that  municipalities  ought  to  be  looking  back  to  the  days  when  they 
could  be  quite  independent  and  didn^t  have  to  worry  about  complicated, 
problems,  you  can  depend  on  the  mayors  and  elected  officials  of  Canada 
to  respond  with  great  enthusiasm  to  the  leadership,  which  you  as  a 
province,  will  put  forward. 


MR,  Wo  Do  CONKLIN 

Now  ladies  and  gentlemen  we  can  carry  on  with  our  questions  and 
comments o     One  comment  I  might  make  and  which  has  to  do  with  the 
figure  Mr.  Coulter  mentioned  as  the  total  estimated  cost  of  sewage 
works  in  Ontario,     That  figure  was  developed  by  our  old  Water  Resources 
Committee  five  years  ago.     It  was  an  estimate  based  on  the  probable 
future  population  of  the  province.    My  recollection  is  that  the  proper 
total  figure  was  1.4  billion »     It  was  not  corrected  for  possible  infla- 
tion in  the  future,  it  did  have  some  measure  of  correction  for  future 
population  expansion.     The  figure  of  150  million  dollars  per  year  is 
one  that  I'm  sure  interested  each  of  you,  and  I  wonder  if  we  could  ask 
Dr,  Berry  about  what  is  being  spent  in  the  province  between  municipali- 
ties and  the  Ontario  Water  Resources  Commission  on  sewage  works  at  the 
present  time, 

PR,  A,  Ea  BERRY 

Mr.  Chairman,  the  expenditures  involved  on  both  water  and  sewage 
works  for  the  municipalities  at  large  amounts  to  approximately 
$10,000,000  a  month  or  $120,000,000  dollars  a  year,  and  at  the  present 
time  about  two-thirds  of  that  is  for  sewage  works.     This  includes  the 
work  done  by  the  Commission  and  the  work  done  by  the  municipalities 
themselves, 

MR,  Wo  D.  CONKLIN 

In  other  words,  I  think  we  might  take  some  encouragement  from 
Dr,  Berry's  figure  of  about  $120,000,000  a  year  at  the  present  rate 
when  we  felt  that  back  five  years  ago  $150,000,000  average  over  the 
20  years  would  be  somewhere  near  right,     I  wonder  also  if,  just  in 
connection  with  that  point,  if  Mro  Coulter  would  care  to  elaborate 
on  his  suggestion  that  the  load  of  $150,000,000  is  too  heavy  for  the 
budget  of  the  municipalities  in  the  province  considering  Dr,  Berry's 
suggested  figure  and  also  considering  the  fact  that  such  a  large  per- 
centage of  our  municipalities  already  have  and  are  paying  for  sewage 
disposal  works o    Would  you  care  to  make  any  further  comment  on  that 
Mr,  Coulter? 
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MR.  W.  H.  COULTER 

In  separating  out  the  $90  million  for  sev/age  as  against  the 
rest  of  it  for  waterworks,  Dr.  Berry ^s  figure  comes  to  $120  million 
and  the  total  figure  I  got,  quoted  as  Mr,  Warrender^s,  was  $2.4 
billion  by  1977.     Of  course,  it  is  possible  that,  money  being  v/hat 
it  is,  if  we  average  things  that  far  into  the  future  it  doesn^t 
mean  quite  that  much  now,  but  it  will  mean  more  than  that  later  on. 
As  far  as  this  amount  being  excessive,  it  is  hard  for  me  to  sit 
beside  Mr.  Redfern  here  with  his  one-cent-a-day  slogan  and  tell 
you  that  you  can  afford  to  spend  $2o4  billion  in  17  years.  It 
would  be  interesting  if  we  had  the  paper  up  here  to  work  out  how 
this  one-cent~a-day  gets  to  be  $2«4  billion  or  whatever  figure  you 
would  like  to  haveo 

But  my  comment  on  it  is  this—I  am  fully  sold,  personally,  on 
the  reason  this  conference  was  called  for  and  only  differ  slightly 
in,  possibly,  the  speed  with  which  some  want  to  accomplish  this 
anti-pollution  work,     I  like  the  remark  made  by  Dr.  Hollis  last 
night  when  he  said  "it  is  necessary  to  move  slowly  for  two  reasons, 
one  is  the  financing,  and  the  other  is  to  give  a  chance  for  the 
research  work  to  pay  off,"    We  are  spending  heavy  amounts  for 
research  work.     There  are  the  facilities  of  the  OWRC  Laboratory 
which  we  inspected  yesterday  and  there  is  a  move  to  encourage 
research  in  various  other  places  on  the  same  subject.  Therefore, 
to  cooperate  with  this  new  lab  and  with  all  the  ideals  we  have 
been  discussing  here  for  two  dayst,  this  research^  from  the  tax- 
payer's angle,  must  not  only  pay  off j  but  must  be  allowed  to  pay 
off o     If  we  spent  too  much  money  on  methods  we  know  are  the  best 
in  I960  we  may  find  that  some  of  those  things  could  have  been  done 
for  one  quarter  of  that  price  if  we  had  waited  until  some  of  the 
research  work  was  completed  with  respect,  to  certain  parts  of  it. 

So  my  suggestion  is  that  we  can  accomplish  what  we  want  and 
still  keep  within  our  means  to  pay  by  going  after  the  spots  that 
are  the  most  dangerous  to  health  first.     Yesterday  a  chap  from 
New  York  State  mentioned  that  they  had  things  zoned  in  New  York, 
and  some  other  speaker  mentioned  that  they  did  not  have  them 
zoned  in  Michigan,     I  think  that  a  zoning  and  a  timing  program 
could  save  a  lot  of  money  by  attacking  the  problem  where  it  is 
worst  and  where  it  is  the  most  urgent  and  not  trying  to  spend 
too  much  money  to  bring  other  places  up  to  an  arbitrary  standard 
too  soon,     I  am  in  favor  of  the  final  objective  of  everybody 
where  all  the  water  in  the  province  will  be  as  unpolluted  as  we 
can  make  it,     I  canH  really  follow  the  argument  though  that  this 
should  be  done  with  too  much  speed  except  wheire  health  is  urgent 
in  certain  zoneiSo 

So  I  would  think  that  the  best  way  to  save  money  is  a  timing 
program  and  a  zoning  program ^  and  I  don't  like  the  idea  of  having 
rules  set  up  to  attain  ultimate  objectives  when  nobody  knows 
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whether  these  will  be  followed  for    5  or  10  or  15  years  and  then 
suddenly  sprung  at  somebody,  or  whether  they  will  be  sprung  sooner 
than  that.     I  think  the  program,  particularly  for  industries  should 
be  worked  out  so  that  they  know  what  they  have  to  have  accomplished 
in  5,  10  or  15  years  and  allow  them  to  budget  for  it.     If  they  are 
allowed  to  budget  for  their  own  expenses  on  a  basis  that  suits  the 
planning  group  then  of  course  that  is  that  much  less  to  be  borne  by 
the  taxpayers  and  that  much  less  to  come  as  a  surprise  at  the  last 
minute^  to  anybody,     I  think  if  we  got  after  the  urgent  portions, 
didn*t  try  to  bring  everybody  up  to  standard  at  once  and  had  a  zone 
program  we  could  get  by  for  figures  that  would  be  more  like  this 
cost  of  one-cent-per-day  per-persono 

MR.     W.  Do  CONKLIN 

Now  we  would  be  very  glad  to  have  questions  from  the  floor 
or  questions  from  one  panel  member  of  another.    Would  you  kindly 
use  one  of  the  microphones  and  give  your  name  before  asking. 

MR.  J,  W.  MURPHY,  M.P.  -  Sarnia 


I  woiild  like  to  just  make  an  observation  or  two  on  what  has 
been  said  by  the  panelists.     Some  reference  is  made  to  industrial 
participation,  and,  I  think,  that  there  is,  in  connection  with  this 
problem,  a  serious  responsibility  on  industry,,     You  heard  yesterday 
that  to  combat  this  problem  in  the  chemical  and  petro-chemical ,  and 
even  in  some  other  industries  in  Sarnia  $14*400*000  was  spent  by 
11  industries  to  curb  air  and  water  pollution  over  the  past  7  or  S 
years.     I  think  if  you  look  at  t-he  financial  statements  of  those 
11  companies  the  amount  spent  for  this  will  be  small  as  compared 
with  the  profitSo 

I*m  not  one  of  those  juvenile  philosphers  who  believes  that 
the  industry  shouldnH  make  a  profit,  they  should  give  it  all  to 
the  men,  or  what  they  have  left  give  half  of  it  or  two-thirds  of 
it  to  some  government o    A  great  deal  of  that  money  that  was  spent 
by  our  industry,  and  I*m  very  proud  to  say  I  come  from  that  industry 
where  we  are  pollution  and  research  conscious,  ^fter  it  was  found  out 
the  effect  of  what  was  going  into  the  air  and  what  was  going  into  the 
river.    We,  of  course,  are  on  an  international  water  and  because  of 
this  menace,  industry  there,  and  I  have  no  doubt  elsewhere  in  Ontario, 
persistently  and  very  pleasantly  prodded  by  the  International  Joint 
Commission  coupled  with  the  efforts  of  the  Ontario  Water  Resources 
Commission,  and  a  good  deal  of  their  expense,  capital  expenditure, 
was  in  equipping  or  having  installed  special  equipment  to  deal  with 
this  pollution.     I  am  going  to  say  that  they  spent  a  great  deal  in 
that  particular  area  on  research.     I  would  say,  Mr,  Chairman,  that 
in  respect  to  the  economics  of  water  pollution  control,  industry 
will  be  very  glad,  whether  inland  or  on  the  waterway,  to  share  with 
anybody  in  trying  to  curb  this  menace  which  is  facing  us  today*  My 
conclusion  would  be,  having  heard  reference  already  and  perhaps  more 
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will  be  said  this  afternoon,  that  we  should  concentrate  on  re- 
search in  this  problem  because  over  the  last  40  or  50  years  I 
think  that  the  experts  will  agree  that  fundamentally  there  has 
been  no  change  in  the  elimination  or  treatment  of  sewage.  Our 
big  concern  today  is  research,  and  I  think  it  should  be  directed 
along  the  line  of  what  research,  exhilarated  research,  can  do  to 
help  the  municipalities  and  the  province  and  this  country  to 
combat  this  menace. 

DR.  G.  PPEVOST,  UNIVERSITY  OF  MONTREAL 

I^m  partly  in  favor  of  what  Mr.  Coulter  said  about  research. 
Of  course,  we  need  research,  but  if  v/e  wait  too  long  we  will  be 
worse.  It  is  like  television,  if  we  wait  to  have  a  better  set  we 
wonH  use  television  enough,  It^s  the  same  thing  with  cars.  So  I 
think  that,  with  the  means  we  have  we  should  go  ahead.  Even  if  we 
do  make  a  few  mistakes  it  will  be  more  costly  if  we  wait. 

MR.  ERIC  W.  BAKER 

As  a  biologist  I  agree  to  a  great  extent  v/ith  what  Dr.  Prevost 
has  just  said,  but  apropos  of  what  Mr.  Murphy  has  said,  I  do  submit 
that  a  great  need  in  this  country  is  for  coordination  of  research 
between  federal  agencies,  between  provincial  agencies  and  between 
the  universities.     Particularly,  consideration  should  be  given  to 
the  distribution  of  the  whole  research  dollar. 
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I  am  both  pleased  and  honoured  to  speak  today  to  this 
Conference  on  »'Co-ordinated  Water  Pollution  Control.**  In  much 
of  what  I  have  to  say,  I  know  that  I  will  be  ^preaching  to  the 
confirmed",  for  you  would  not  otherwise  be  here.  It  may  well 
be,  however,  that  some  comments  on  the  attitude  of  the  federal 
government  will  be  helpful  to  complement  your  understanding  of 
the  problems  faced  by  all  of  us. 

As  a  sociologist  and  a  very  new  Minister,  I  cannot  speak 
with  the  authority  in  technical  matters  implied  by  profession- 
al training  in  engineering  or  long  years  of  office.     War,  they 
say,  is  too  important  a  matter  to  be  left  to  the  generals, 
I  know  that  you  will  not  misunderstand  me  if  I  suggest  that 
water  is  too  important  to  leave  entirely  to  the  technicians  - 
or  for  that  matter,  to  the  politicians..    Everyone  in  this 
country  is  affected  -  and  should  be  concerned. 

There  can  be  no  question  that  water  is  the  most  important 
physical  resource  we  have.     Indeed  it  would  be  difficult  to 
think  of  any  human  activity  that  does  not  involve  water,  or 
any  aspect  of  production  for  which  it  is  not  a  fundamental 
raw  material. 

Take,  for  example,  this  luncheon.     The  lighting  for  this 
room  is  probably  provided  by  water  power.     The  table-cloths 
were  once  plants  which  used  water,  and  they  were  washed  in 
the  factory-,  and  agadn  before  they  were  set  for  the  meal. 
The  scientists  tell  us  that  the  food  that  we  have  eaten  is 
almost  all  water.     The  trees  which  made  the  furniture  requir- 
ed water  to  grow,  and  the  nails  which  hold  it  together  were 
probably  cooled  by  water  in  the  manufacturing  process. 
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Examples  like  these  could  be  multiplied  indefinitely,  even  to 
the  dish-water  which  will  be  used  in  cleaning  up  after  we  leave 
and,  of  course,  at  this  particular  meeting,  water  even  provides 
the  main  subject  of  conversation » 

Water  seems  a  simple  thing  but-  as  all  of  you  know  perhaps 
better  than  I  -  it  becomes  incredibly  complicated  whenever  any- 
one tries  to  do  something  about  it.     Because  it  is  so  basic  to 
human  life  and  enters  into  so  many  human  activities,  all  govern- 
ments are  inevitably  concerned  in  some  aspects  of  its  use.  - 
Even  within  governments,  it  is  treated  almost  as  a  different 
resource  in  different  uses  -  so  that  separate  departments  are 
involved,  depending  on  whether  one  drinks  it,  fishes  in  it, 
sails  boats  on  it,  puts  it  on  crops,  or  builds  a    summer  cottage 
beside  it.     All  these  uses,  of  course,  may  compete  in  some 
measure,  and  it  is  from  the  competing  uses  that  many  of  our 
problems  arise* 

In  Western  Canada  where  I  come  from,  water  sets  the 
effective  limit  to  economic  development.     Here  in  Ontario,  you 
:  re  more  fortunate  with  your  abundant  supply.     Your  problems, 
as  I  understand  them,  arise  more  from  the  effects  of  growing 
population  pressures,  ne\^  problems  posed  by  the  disposal  of 
industrial  waste,  and  low  summer  stream  flows  which  lead  to 
shortages  just  when  an  abundance  is  most  required.      All  of 
these  factors  show  up  in  the  problems  of  water  pollution  which 
this  Conference  has  been  called  to  discuss. 

It  is  perhaps  worth  emphasizing  that  polluted  water  is 
simila:.'  "Iq  a  deficient  supply.     In  this  sense,  water  here  can 
set  a  limit  to  economic  development,  just  as  it  does  in  drier 


regions  -  with  the  essential  difference  that  you  can  do  some- 
thing about  ito 

It  is  in  Ontario  that  new  problems  involved  in  maintaining 
an  adequate  water  supply  have  first  become  apparent  in  Canada, 
though  they  are  clearly  growing  in  other  parts  of  the  country 
as  well.     Ontario  has  also  developed  an  effective  policy  and 
organization  to  deal  with  them.     The  work  of  the  Ontario  Water 
Resources  Commission  and  the  Conservation  Branch  of  the  Ontario 
Department  of  Planning  and  Development  has  been  very  impressive. 
In  this  province  you  have  set  an  example  for  other  governments 
across  Canada, 

It  is  my  hope  that  the  new  federal  government  policies, 
announced  in  the  Speech  from  the  Throne  on  November  17,  will 
effectively  complement  the  work  already  under  way  in  this 
province.     As  you  know,  Parliament  has  approved  the  granting 
of  long-term  loans  to  local  authorities  for  approved  projects 
of.,  sewage  disposal  and  treatment.     These  loans  may  include 
up  to  two-thirds  of  the  costs  of  such  projects  on  terms 
similar  to  those  already  worked  out  for  limited  dividend 
housing  projects.     An  indication  of  the  priority  which  the 
federal  government  attaches  to  this  programme  is  the  special 
prpvision  that  one-quarter  of  the  amount  of  any  loan  spent 
before  April,  1963,  may  be  written  offo 

April,  1963,  is  only  two  years  and  five  months  away,  I 
Xnovi  this  means  that  many  of  you  will  be  under  great  pressure 
over  the  next  few  months  to  develop  plans  and  get  construction 
under  way.     It  is  in  the  planning  that  the  bottle-necks  are 
most  likely  to  occur,  and  mui||Lcipal  officials  and  engineers 
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are  now  faced  with  a  real  challenge. 

Four  years  ago  in  the  House  of  Commons  Prime  Minister 

Diefenbaker,  then  a  member  of  the  opposition,  spoke  on  water 

pollution.     He  said  in  part: 

"I  believe  that  in  the  realm  of  God^s  richest 
bounty,  clean  river  water  should  have  a  high 
place,  and  ought  not  to  be  allowed  to  be 
sacrificed  to  private  greed  or  wanton  and 
wilful  pollution." 

This  attitude  was  not  l^ft  behind  when  Mr.  Diefenbaker  and 
his  colleagues  moved  to  the  Speaker ^s  right.     Legislative  respons- 
ibility for  the  disposal  of  industrial  and  domestic  waste  rests, 
of  course,  with  provincial  governments  and  municipalities,  but 
the  new  policy  of  assistance  to  municipalities,  and  the  agree- 
ment to  contribute  towards  improvements  on  the  Upper  Thames, 
are  indications  of  the  support  of  the  third  level  of  government, 

I  was  most  interested  in  the  perceptive  brief  presented 
last  spring  to  the  Mines,  Forests  and  Waters  Committee  of  the 
House  of  Commons  by  the  General  Manager  of  your  Ontario  Commission, 
Dr.  AoEoBerry.     In  his  brief  Dr. Berry  listed  the  most  important 
problems  encountered  in  pollution  abatement  work  in  Ontario. 
The  first  of  these,  understandably,  was  finance.     Right  next  to 
this  came  the  problem  of  securing  public  support  for  sewage  treat- 
ment expenditures.     It  seems  to  me  that  these  two  problems  are 
closely  interrelated.     Given  sufficient  public  support,  whether 
for  sewage  treatment  or  for  other  pollution  control  measures,  the 
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money  will  somehow  be  found.     Such  support  also  means  that 
more  people  will  be  encouraged  to  make  their  careers  in 
conservation  work.     In  developing  informed  and  sympathetic 
public  interest,  the  "Resources  for  Tomorrow"    Conference  may 
well  make  an  important  contribution. 

This  Conference  represents  a  new  approach  to  the  planning 
of  resource  management  in  Canadao     Its  scope  is  confined  to 
the  renewable  resources  -  land  and  water,  fisheries,  forests, 
and  wildlifeo     This  limitation  does  not  imply  any  lack  of 
appreciation  of  the  importance  of  other  resources  like  minerals 
and  petroleum,  but  a  conference  which  attempted  to  cover  the 
whole  resource  field  would  be  almost  unmanageable.     The  renew- 
able resources  have  common  characteristics  which  make  it  possible 
to  deal  with  them  as  a  group  in  a  productive  and  useful  way. 

For  many  years  we  in  Canada  based  our  government  and 
industrial  policies  on  the  implicit  assumption  that  our  renew- 
able resources  were  limitlesso     This  meant  that  the  emphasis 
was  on  exploitation  rather  than  management.     Our  predecessors 
were  not  very  concerned  about  stream  pollution,  shrinking 
woodlands,  or  soil  erosion,  because  there  always  seemed  to  be 
other  streams,  more  forests j  and  new  lands  just  over  the  next 
hill. 

Later  there  developed  a  widespread  sentiment  for  "convers- 
ation" in  the  sense  of  "saving"  resources  -  simply  by  leaving 
them  unused.     Conservation,   in  the  sense  of  management  to 
provide  a  continuous  yield  without  impairment  of  the  resource 
itself,  is  only  now  gaining  wide  public  acceptance. 


This  acceptance  is  growing  steadily.     From  year  to  year, 
the  progress  may  not  have  seemed  very  great,  but  in  retrospect 
the  milestones  are  clear.     Sustained  yield  cropping  in  forestry, 
now  taken  for  granted  by  governments  ajid  industry,  has  become 
standard  practice  only  since  the  end  of  the  war.     Serious  concern 
about  soil  erosion  dates  from  the  dust  storms  of  the  1930 's  on 
the  Prairies.     Attempts  to  do  something  on  a ' wide  scale  about 
water    pollution  have  an  '^'veh.  shorter  history,  which  is  well 
known  to  you. 

This  new  attitude,  recent  as  it  is,  implies  profound 
changes  in  traditional  policies.     It  seems  to  be  characteristic 
of  our  modern  society  that  scientific  knowledge  runs  ahead  of 
our  ability  to  use  it.     This  has  certainly  happened  here.  There 
is,  of  course,  a  need  for  more  investigation  and  research,  but 
It  is  fair  to  suggest  that  we  know,  in  theory  at  least,  the 
broad  principles  of  effective  majiagement  of  our  renewable 
resources.    We  are  still  struggling  to  put  these  scientific 
conclusions  effectively  into  practice. 

One  of  the  problems  is  that  renewable  resources  are  often 
closely  interrelated,  so  that  what  we  do  with  one  affects  all 
the  others.     In  a  river  valley,  for  example,  the  policies  govern- 
ing one  resource  will  not  work  well  unless  they  take  account 
of  others.     Forest  management  may  affect  stream  flows  and  soil 
erosion,  change  the  habitat  of  wildlife  -  all  for  better  or 
worse  -  and  make  the  area  less  or  more  attractive  for  recreation. 
Since  our  resources  are  limited,  it  is  essential  thfet  they  be 
used  in  ways  that  will  enable  us  to  draw  the  greatest  advantage 
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from  all  of  them. 

To  secure  this  maximum  advantage,  it  is  important  to 
develop  co-operation  and  effective  liaison  between  the  different 
levels  of  government,  private  individuals  and  agencies  concern- 
ed.    Good  relationships  have  developed  in  the  past  and  now  exist 
but  there  is  still  much  to  be  gained  through  people  and  organiza- 
tions examining  their  policies  and  practices  in  concert.  We 
should  share  our  knowledge,  make  our  policies  known,  and  try  to 
set  forth  long-term  common  objectives.     This  is  what  the 
"Resources  for  Tomorrow"  Conference  sets  out  to  accomplish. 

Planning  for  the  Conference  dates  from  just  about  two  years 
ago  when,  on  the  invitation  of  Prime  Minilster  Diefenbaker, 
Ministers  from  all  the  provinces  met  with  members  of  the  federal 
cabinet,     Ontario  was  represented  by  the  Honourable  J. Wo  Spooner, 
Minister  of  Lands  and  Forests,  who  has  b een  a  tower  of  strength 
throughout  the  discussions.     At  the  first  meeting,  there  was 
unajnimous  agreement  that  a  national  conservation  conference 
should  be  sponsored  jointly  by  the  eleven  governments.     It  is 
worth  mentioning  that  at  that  meeting,  and  throughout  all  the 
subsequent  discussions,  there  were  no  substantial  disagreements 
on  questions  of  principle.     An  attitude  of  co-operation  and 
enthusiasm  has  characterized  all  the  planning.     To  each  of  us 
who  is  interested  in  conservation,   this  must  be  a  gratifying 
indication  of  the  importance  which  all  our  senior  governments 
attach  to  wise  resource  management. 

This  attitude  extends  indeed  far  beyond  governments.  The 
sponsoring  committee  has  been  encouraged  by  the  wide  support 
offered  by  the  resource  industries  and  their  associations,  by 


the  universities,  and  by  public  organizations  and  individuals 
across  Canada.     There  seems  now  no  doubt  that  this  will  be  a 
truly  national  conference,  and  that  the  discussions  will  have 
truly  national  significance. 

Since  that  first  meeting  two  years  ago  a  secretariat, 
responsible  to  the  federal-provincial  committee,  has  been 
established.     The  Conference  will  convene  in  Montreal  next 
October,  and  preparations  for  it  are  now  well  advanced. 

An  essential  preliminary  to  the  discussions  is  a  series 
of  background  studies  of  present  resource  problems  and  of 
the  devices  which  have  been  developed  to  meet  them.     A  good 
deal  of  valuable  work  has  of  course  been  published  on  research 
questions,  but  most  of  this  deals  with  specific  situations  or 
research  projects.     The  field  has  not  been  adequately  and 
comprehensively  covered, 

]iie  need  to  draw  together  information  about  the  present 
situatr.on,  and  about  the  alternatives  open  for  the  future. 
We     cr^ecially  need  studies  of  resource  management  policies  as 
they  relate  to  our  Canadian  geographical,  constitutional  and 
SQcial  environment.     At  t he  present  time,  we  are  largely 
dependent  on  material  produced  in  other  countries.     Some  of 
this  is  very  good  but,  as  you  know,  much  of  it  just  does  not 
reflect  our  requirements  in  Canada, 

Papers  have  accordingly  been  commissioned  from 
specialists  in  each  of  the  resources  to  be  considered  at  the 
Conference,  in  regional  development,  and  in  outdoor  recreation. 
Since  our  meeting  today  is  concerned  with  water,  I  would  like 
to  outline  to  you  briefly  some  of  the  background  papers  planned 
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for  this  sector.  These  will  serve  to  illustrate  the  preparatory- 
work  now  being  done. 

The  first  paper  will  deal  with  the  role  of  water  in  re- 
source development,  and  the  significance  of  water  to  the  growth 
of  the  national  economy.     It  will  outline  the  present  and 
emerging  pattern  of  supply  and  demand,  including  an  account  of 
the  distribution  of  water  by  regions  and  a  projection  of  popul- 
ation growth  and  industrial  development  as  it  relates  to  the 
availability  of  water.     This  paper  will  provide  a  broad  frame- 
work for  the  consideration  of  more  specific  questions. 

Another  paper  will  outline  the  major  water  problems  and 
issues  in  the  Atlantic,  Central,  Prairie  and  Pacific  regions  of 
the  country.     This  study  is  being  prepared  in  close  consultation 
with  people  across  Canada  who  know  the  situation  in  their  own 
parts  of  the  country.     The  author  will  try  to  set  forth  a  clear 
definition  of  the  problems  and  issues  by  regions;  this  should 
in  turn  provide  a  basis  for  constructive  action. 

The  next  paper  is  perhaps  one  of  the  most  important. 
It  will  deal  with  the  jurisdiction  of  the  provincial  and  federal 
governments  in  the  various  aspects  of  water  management.  This 
paper  is  being  prepared  by  Professor  Luskin  of  the  University 
of  Toronto,  who  is  a  leading  specialist  in  Constitutional  Law. 
The  study  is  basic  to  discussion  about  interprovincial  waters. 
It  should  also  be  helpful  in  defining  the  resp&'nsibilities 
of  our  several  governments  in  such  matters  as  pollution  abate- 
ment and  the  protection  of  future  navigation  potential.  The 
need,  increasingly  recognized,  for  multi-purpose  development 
of  river  basins  also  raises  nev;  questions  about  how  the  munici- 
pal, provincial  and  federal  governments  can  co-operate  most 
effectively  in  getting  the  job  done. 
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There  will  be  a  series  of  papers  on  this  question  of  multi- 
purpose development  of  river  basins.     One  of  them  will  consider 
the  possibilities  of  reconciling  the  conflicts  between  uses  which 
may  arise  on  a  watershed.     Another  will  deal  with  project 
evaluation  and  benefit-cost  analysis.     Following  these,  the 
series  will  include  case  studies  of  four  major  river  basins  in 
Canada,     The  general  theme  will  be  the  multi-purpose  develop- 
ment of  the  land  and  water  resources  of  the  basin  but  each 
example  offers  special  problems  for  discussion.     The  Ottawa 
River  has  a  pollution  problem  which  has  interprovincial 
implications.     The  paper  on  the  Ottawa  is  being  written 
jointly  by  Dr.  Gustave  Prevost  from  Quebec  and  DroBerry  from 
Ontario  .    The  Saint  John  River  has  a  unique  recreation  potential. 
The  development  of  the  Fraser  River  continues  to  be  postponed 
because  of  the  fish-power  problem^     The  Saskatchewan-Nelson 
basin  falls  within  the  jurisdiction  of  three  provinces.  Each 
of  these  selected  examples  should  then  provide  valuable  insights 
into  aspects  of  multi-purpose  development  of  river  basins  in 
other  parts  of  Canada, 

Another  subject  which  will  receive  careful  consideration 
is  "Land  and  Water  Developments  in  Small  Watersheds."  The 
"background  paper"  on  this  is  being  prepared  by  Mr.A.H. 
Richardson,  of  the  Ontario  Department  of  Planning  and 
Development , 

The  whole  question  of  Water  Pollution  in  Canada  will  be 
given  careful  thought  and  study.     From  the  Conference  we  hope 
will  emerge  constructive  views  to  help  make  our  lakes,  rivers 
and  streams  safe  for  use  by  our  people,     Canadians  are  becoming 
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increasingly  concerned  about  maintaining  clean  water  for  swim- 
ming, boating  and  sport  fishingo    We  must  not  allow  water 
pollution  to  endanger  our  domestic  and  industrial  water  supplies 
or  destroy  our  recreation  areas.     We  must  bend  every  effort  to 
clean  up  water  pollution  where  it  exists  and  prevent  its 
occurrence  in  the  future.      The  "Resources  for  Tomorrow^ 
Conference  should  provide  the  forum  where  we  can  define  more 
clearly  the  role  of  the  various  levels  of  government  and 
industry  in  this  important  work. 

These,  then,  are  some  of  the  subjects  which  will  be 
considered  at  the  Conference  under  the  general  heading  of  water 
resources.     Similar  work  is  being  done  in  the  other  sectors- 
land,  forestry,  wildlife,  fisheries,  and  recreation.  It 
seems  clear  that  if  the  contribution  of  the  Conference  were 
confined  to  research  and  discussion  of  these  subjects,  it  would 
be  well  worthwhile. 

It  is  however  my  hope  -  which  I  know  is  shared  by  the 
other  members  of  the  Steering  Committee  -  that  the  influence 
of  the  Conference  will  go  far  beyond  this.     Effective  programmes 
of  conservation  and  resource  management  can  only  succeed  if 
they  are  supported  by  informed  public  opinion  and  a  wide 
consciousness  of  the  need  to  invest  now  for  future  returns. 
I  hope  too  that  the  Conference  will  provide  a  focus  for 
people  like  yourselves  to  make  your  influence  even  more 
effective  in  winning  the  battles  against  indifference  and 
heedless  waste. 

Canada  has  b  een  endowed  with  more  freffh  water  than  any 
other  country  in  the  world.     We  have  a  legacy  of  other  renew- 
able resources  unparalleled  in  wealth  and  beauty.     We  can 


be  proud  of  most  of  our  history,  but  not  about  our  tradition  of 
resource  management.     Examples  are  known  to  all  of  youo  They 
can  be  found  near  every  Canadian  city,  and  in  rural  areas  too. 

Our  record  in  Canada  is  summed  up  in  some  words  of  the 
Prophet  Jeremiahr 

"And  I  brought  you  into  a  plentiful  country, 

to  eat  the  fruit  and  the  goodness  thereof; 

but  when  ye  entered  ye  defiled  ray  land,  and 

made  mine  heritage  an  abomination," 
We  have  set  out  to  ensure  that  this  castigation,  deserved 
in  the  past,  does  not  equally  fit  our  future.     Progress  has 
certainly  been  made  -  to  the  extent  that,  perhaps,  we  are 
almost  holding  our  own^     This  is  no  small  beginning,  but  we 
must  now  strive  to  regain  some  of  the  ground  -  and  water  - 
lost  years  agOo 

The  control  of  pollution  is  an  essential  part  of  this  broad- 
er objective.     I  suggest  that  despite  the  difficulties,  the 
present  position  is  most  encouraging.     Your  objectives  are  gain- 
ing growing  support  from  municipal,  provincial  and  federal 
governments.    More  and  more  industries  are  coming  to  recognize 
their  responsibility  to  develop  and  use  acceptable  methods  for 
the  disposal  of  waste  products.     Public  interest  and  concern  is 
clearly  increasing.     The  "Resources  for  Tomorrow"  Conference  will 
provide  the  opportunity  to  reassess  methods,  needs,   and  priorities, 
as  a  preliminary  to  further  progress  in  making  our  rivers,  lakes, 
and  streams  safe  and  pleasant  for  human  use  and  enjoyment. 
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ON 

THE  PUBLIC »S  PART  IN  POLLUTION  CONTROL  PROGRAMS 
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Member  of  Conservation  Council  of  Ontario, 


GARFIELD  DISHER 


Our  subject  this  afternoon,  is  one  that  can  be  rather  far 
reaching.     "The  Public *s  Part  in  Pollution  Control" »  Perhaps, 
we  might  start  off  by  defining  a  couple  of  things.     One  of  them 
is,  my  own  conception  of  what  is  pollutiono    We  probably  have 
quite  a  number  of  these*     Unfortunately  I  missed  the  programme; 
yesterday,  so  I^m  not  sure  what  others  called  it,  but  to  me  pol- 
lution is  usually  the  other  fellow^ s  problem.. 

If  our  municipality  dumps  sewage  into  the  river,  that^s 
sewage  disposal ^  but  if  the  up-river  communities  dump  it  in  that 
is  pollution.    Also  to  the  rural  people pollution  of  the  river 
usually  means  getting  rid  of  your  industrial  and  sewage  wastes, 
but  it  might  come  as  a  surprise  to  some  of  the  rural  people  that 
the  urban  people  think  of  pollution  very  much  in  the  terms  of 
what  the  rural  people  are  getting  rid  of  toOo 

Then  there  is  the  other  question  of  the  definition  of  the 
public.     Perhaps,  we  should  define  what  the  public  is.  Again, 
the  public  always  is  that  nebulous  body  that  we  are  not  a  part 
of  ourselves.     It  usually  means  different  things  to  different 
people.    For  instance,  to  the  politician  it  means  that  group  of 
people  whom  we  must  court  very  kindly,  especially  close  to 
election  time?  and  who  are  perhaps    a  bit  of  a  nuisance  the  rest 
of  the  time.     Then  of  course,  to  the  tax  collector  the  public  is 
that  group  of  people  who  are  always  conniving  as  to  how  they  can 
get  out  of  paying  their  taxes.     And  of  course  to  the  chief  of 
police,  the  public  is  that  group  of  people  who  are  doing  their 
best  to  flout  every  ordinance  that  the  city  or  town  has  ever  made, 
especially  as  far  as  traffic  control  is  concerned. 
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Now,  we  in  the  Conservation  Authorities  have  a  slightly- 
different  concept  of  the  public.    We  look  on  them  as  the  people 
whom  we  are  trying  to  get  along  with,  or  trying  to  do  something 
for,  and  who  don*t  seem  to  give  a  hoot  about  what  we  are  doing 
at  all* 

So,  I  think  with  those  remarks,  I  shall  call  on  the  members 
of  our  panel,  so  they  can  give  you  their  comments  and  their 
views  on  this  particular  problem,  and  then  afterwards,  we  will 
get  into  a  question  period* 

MR.  D.  HOSSACK 

It  is  a  pleasure  for  me  to  have  the  opportunity  to  take 
part  with  you,  in  this  discussion  on  '^The  Public's  Part  in 

Pollution  Control  Programs We  know  that  the  interest  and 
cooperation  of  the  public  is  very  necessary  to  the  success  of 
any  project,  whether  it  be  pollution  control  or  any  other 
project  undertaken  for  the  benefit  of  our  citizens.     My  part  in 
this  discussion  and  my  remarks  will  be  based  on  our  experiences 
in  Oxford,  in  respect  to  pollution  and  the  efforts  to  control  it.  • 

A  survey  and  report  by  the  Ontario  Water  Resources  Commission, 
along  with  the  Oxford  Health  unit  in  1957,  established  the  extent 
of  stream  pollution  in  our  country,  and  the  sources  of  it.  And 
that  to  me  is  one  of  the  first  methods  of  approach  to  a  problem 
of  this  sort  from  a  county  angle ^  that  is  the  cooperation  and 
interest  of  the  county  health  unit,  which  is  part  of  our  county 
organization,  and  to  first  determine  sources  of  pollution,  and 
then  put  forth  methods  of  correcting  ito     And  through  their 
staffs  of  sanitary  inspectors  they  embark  on  a  programme  as  our 
health  unit  is  doing,  of  impressing  on  the  public  the  importance 
of  proper  methods  in  installation  of  sewage  disposal  beds  in 
rural  areas,  where  connections  to  sanitary  sewers  are  not 
available « 

Since  organization  of  our  unit  in  1946,  their  educational 
program  has  been  varied.     One  of  the  first  places  naturally, 
where  education  starts,  is  in  our  schools,  and  by  approaching 
our  local  boards  in  the  rural  areas  of  our  county  and  the  town- 
ships, and  impressing  on  them  the  importance  of  sanitation, 
which  affects  pollution,  they  succeeded  in  having  the  majority, 
though  not  all  of  the  schools,  equipped  with  flush  toilets, 
sewage  disposal  beds,  and  drilled  wells  to  provide  good  water. 
Now  another  function  of  this  staff,  the  sanitary  inspectors,  has 
been  the  adoption  of  certain  standards  of  septic  tanks  instal- 
lation and  filter  bedSo     This  is  an  effort  to  eliminate  connections 
in  rural  areas  to  local  and  municipal  drainage,  which  in  turn  finds 
its  way  toward  our  streams  and  rivers o 

A  third  function  they  are  performing  is  the  help  of  the 
sanitary  inspectors  in  locating  a  lot  of  connections  to  storm 
sewers  in  small  municipalities,  such  as  my  own  village  of  Embro, 
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where  they  have,  as  yet^  no  sanitary  sewers ^     They  have  been  of 
invaluable  assistance  in  dye  testing  households  that  are  suspected 
of. illegal  connections,  with  very  encouraging  results „     As  a  county 
representative,  we  all  know  that  we  have  responsibilities,  with 
regard  to  pollution  control  programs,  and  from  listening  to  the 
discussions  this  morning^,  and  my  own  thoughts  on  this,   I  am  quite 
sure  that  it  can  best  be  recognized  that  this  should  be  started 
through  educationo     It  all  seems  to  come  back  to  that,  that  is  the 
education  of  our  own  local  councils  and,  through  me,  our  own  citizens, 
of  the  importance  of  pollution  control. 

The  need  for  this  is  quite  obvious  in  our  county,  as  the 
report  on  Oxford  showed  that  every  municipality,  be  it  township, 
village,  or  city,  had  pollution  problems,  which  should  be  corrected* 
Encouraging  results  in  pollution  control  are  hard  to  obtain  on  a 
voluntary  basis,  partly  because  of  general  lack  of  interest  on  the 
part  of  the  public partly  because  of  a  lack  of  knowledge o  In 
other  words,  most  people  do  not  know  just  what  effect  pollution  of 
streams  can  have  pn  our  communities  and  on  other  communities «  This 
fact  was  borne  out  in  our  own  villages  in  Norwich  recently ^  You 
may  have  read^  when  at  a  public  meeting  that  was  held  to  discuss  a 
sewage  system,  some  opposition  was  raised  on  the  part  of  a  few 
individuals  J  who  expressed  this,  in  spite  of  the  fact  that  such  a 
system  is  very  badly  needed,,     The  only  alternative  that  I  can  see 
to  ignorance  is  knowledge  and  education  again^ 

Where  such  sewage  systems  are  necessary j,  the  effect  of 
pollution,  for  instance^  on  other  communities  should  be  stressed, 
and_our  own  local  reeves,  and  maybe  members  of  council,  might 
enlist  the  aid  of  service  clubs „     We  all  know,  also,  the  power  of 
the  Women ^s  Institutes  in  our  province o     That  may  sound  odd,  but 
through  the  presentation  of  programs  by  qualified  personnel,  such 
as  representatives  from  the  Water  Resources  Commission,  or  Health 
Units,  might  educate  the  general  public  as  to  what  is  necessary 

to  correct  and,  possibly,  prevent  future  pollution^     It  also  might 
help  to  prevent  a  proposed  installation  of  sanitary  sewers  from 
becoming  a  political  issue,  and  the  real  benefits  being  lost  sight 
of. 

However,  the  fear  of  these  things  becoming  a  political  issue 
should  not  prevent  us,  certainly,  as  heads  of  municipalities,  from 
aligning  ourselves  with  OWRC  and  recognizing  our  responsibilities, 
and  following  these  projects  through  to  a  successful  conclusion. 
Basically,  you  might  say  that  the  responsibility  of  a  county  or  a 
municipal  body  could  be  summed  up  in  the  following  steps  -  at  least 
this  is  my  ihterpretation  of  It" 

First  of  all,  a  complete  survey  of  areas  involved,  as  was  done 
in  our  county  in  1957,  and  the  necessary  steps  to  correct  and  remove 
sources  of  known  pollution,  which  there  again  is  progressing  very 
favourably  J,  and  not  alone  simply  by  ordering  it,  but  by  showing  the 
way  and  suggesting  approved  methods  or  alternatives  to  present 
ineffective  oneSo     Then  next,  I  would  say  maintaining  the  controls 
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on  pollution,  by  public  relations  programs,  and  there  again  we 
come  down  to  education.     This  should  be  through  our  top  municipal 
officials  right  down  through  to  local  councils,  and  even  schools, 
because  this  is  a  long  never-ending  program.     The  effects  of 
pollution  should  be  started  right  at  the  bottom  and  followed  right 
through . 

I  refer  to  that  lack  of  knowledge  that  I  suggested  a  minute 
ago.     I  had  the  chance  yesterday  to  speak  to  a  representative  of 
a  Board  of  a  local  cheese  factory,  which  is  one  of  our  pollution 
problems,  and  which  had  been  instructed  to  make  some  improvements. 
I  understand  they  are  using  a  type  of  sprayer  system  now.  This 
chap  was  quite  concerned  that  the  Commission,  or  the  people  in 
charge,  should  go  around  ordering  these  things  done,  and  he  could 
not  see  any  reason  for  correcting  it,  until  I  started  the  discus- 
sion by  asking  him  just  one  question.     Did  he  think  that  it  was 
fair  for  a  cheese  factory,  or  any  organization,  to  pollute  our 
streams?     Did  he  think  that  was  fair  to  the  people  below  him?  Of 
course,  from  there  on  the  argument  was  not  too  hard  to  follow 
through.     That  is  just  one  example  of  where  education  could  help 
to  improve  relations  between  industry  and  the  public  in  general, 
and  these  projects  that  we  have  to  do. 


"  It  is  estimated  that  the  U.S.  may  be  using  49  per  cent  of  its 
total  water  resources  in  19^0,   and  63  per  cent  in  2000.  " 


THE  RESPONSIBILITY  OF  THE  ENGINEER  AND  SCIENTIST 


IN  POLLUTION  CONTROL 


By 


Ro  Ro  McLaughlin,  M.A.Sco,  MoA^,  Ph„D„, 
Dean  J  Faculty  of  Applied  Science  and  Engineering 
University  of  Toronto 


An  Address  to  the  Ontario  Conference 
On  Coordinated  Water  Pollution  Control 
November  30,  I960 
Toronto,  Ontario 


From  our  earlier  days  here  in  Ontario p  Industry  has  gone 
through,  a  gradual  but  very  significant  change  from  essentially 
empirical  processe-s  and  procedures  to  a  high  degree  of  technolo- 
gical control o     In  the  intermediate  period  engineers  and 
scientists  appeared  upon  the  scene,,  but  had  little  influence 
upon  company  policy,  especially  in  the  absence  of  a  public 
conscience  with  respect  to  pollution.     Now,  engineers  and 
scientists  are  at,  or  near,  the  scene  of  most  sources  of  pollut- 
ion, have  a  large  and,  in  some  cases  a  controlling,  influence  upon 
company  and  municipal  policy,  and  work  against  the  background  of 
an  arousing  public  conscience o     They  must  be  the  active  agents 
for  that  conscienceo 

The  cost  of  existing  forms  of  pollution  is,  in  general, 
widely  spread  in  infinitesimal  amounts  across  the  countryside 
and  throughout  society,  but  the  sum  total  of  these  infinitesimals 
is  appallingly  great,  both  economically  and  aesthetically „  Grant- 
ed determination,  enterprise,  knowledge  and  good-will,  they  can 
and  will  be  eliminatedo 

For  the  future,  however,  we  need  a  new  policy.     We  need 
acceptance  of  the  principle  that  any  new  process  or  procedure, 
industrial  or  governmental,  must  know  the  answer  to  the  elimina- 
tion of  any  problems  of  pollution  potentially  associated  there- 
with before  such  process  or  procedure  is  embarked  upon,  and 
that  the  cost  thereof  must  be  "built-in"  the  charges  for  such 
process  or  procedure. 

Before  asking  Industry  to  adopt  the  principle  suggested,  we, 
as  citizens,  must  be  prepared  to  take  the  same  step  ourselves. 
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Water  is  the  purest  chemical  we  buy  in  quantity^  and  at  a  fan- 
tastically low  price  for  such  a  pure  chemical.     On  the  whole, 
we  shirk  our  responsibility  for  returning  it  to  circulation 
after  use  in  the  original  state  of  purity.     The  real  cost 
of  obtaining,  using,  and  repurifying  water  ought  to  appear 
in  the  original  price,  instead  of  being  hidden  by  inadequate 
taxes  for  sewage  disposal. 

Because  of  their  positions  and  knowledge  of  the  question, 
engineers  and  scientists  must  assume  the  major  responsibility 
for  elimination  of  pollution.     In  doing  so  they  will  need  to 
keep  this  problem  before  the  public  with  the  enthusiasm  of 
crusaders  and  the  zeal  of  missionaries o 

I  accepted  DroBerry's  assignment  to  speak;  on  this  subject 
on  this  occasion  without  hesitation  because  acce(;iing  to  such 
a  request  falls  so  clearly  within  the  dutifes  pertaining  to  my 
position e     I  am  glad  to  say  that  in  execution  the  duty  has 
turned  out  to  be  very  interesting «     There  are  two  kinds  of 
speech  that  one  is  called  upon  to  make. 

The  first  consists  in  speaking  on  the  subject  of  one^s 
specialty.     Here,  there  is  ample  information  and  opinion 
already  present  in  one^s  mind,  and  putting  the  speech  together 
consists  of  the  relatively  simple  process  of  selecting, 
ordering,  and  checking  the  material,  and  seeing  to  it  that  it 
is  suitable  for  the  particular  audience,, 

The  other,  but  much  more  difficult  and  interesting  type, 
consists  in  examining  a  topic  that  one  has  not  considered 
systematically  before,  and  concerning  which  one  has  few  pre- 
conceived notionSo     To-day's  discussion  clearly  falls  into  the 
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second  categoryo 

One  obvious  pitfall  that  lies  before  me,  which  I  think 
I  shall  have  no  difficulty  at  all  in  avoiding,  is  the  tempt- 
ation to  mount  a  soap-box  or  pulpit  and  proceed  to  instruct 
my  fellow  engineers  and  scientists  on  how  they  should 
comport  themselves  with  respect  to  the  important  question 
before  us.  This  would  be  presumptuous,  fruitless,  and 
irritating  in  the  extreme,  and  moreover,  even  if  I  were 
capable  of  doing  it,  in  the  same  category  as  the  minister 
who,  from  the, pulpit,  berates  his  flock  for  not  attending 
churche     His  listeners  9r*e  the  very  ones  who  do  not  need  his 
message,, 

You  are  the  very  people  who  have  accepted  your  responsib- 
ility with  respect  to  pollution  controlo     On  the  other  hand, 
you  may,  like  me,  be  not  too  clear  about  the  factors  that 
make  up  that  responsibility.      For  that  reason,  therefore,  I 
should  like  to  rearrange  the  title  of  this  paper  to  read: 
"What  are  the  responsibilities  of  the  engineer  and  scientist 
in  pollution  control?",  and  then  proceed  to  discuss  the 
question  together^     It  seems  to  me  that  the  historical 
approach  would  be  useful*,     A.  whiff  of  wood-smoke  from  a  camp- 
fire  or  fireplace  is  regarded  with  indulgence  and  generally 
evokes  pleasant  memorieSo     A  thousand  wood  fires  close  to  one 
another  would  constitute  an  intolerable  air-pollution  problem. 
The  active  ingredient  in  the  odour  characteristics  of  skunks, 
when  very,  very  highly  diluted  is  used  a s  an  ingredient  of 
some  perfumes.     The  human  reaction  to  its  more  concentrated 
application^  needs  no  comment.     Clearly,  then  concentration 
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is  one  of  the  critical  factors  in  creating  pol].utionc  The 
lonely  settler  created  no  pollution  problem  for  himself  or 
anyone  else.     People  living  close  toge1;,her  in  cities  create 
pollution  problems  for  themselves  and  often  for  poeple  far 
beyond  their  borders  and  sometimes  even  across  international 
borders  I 

How  did  society  manage  to  get  itself  into  its  present 
position  in  this  respect?    Again,  I  think  it  was  a  matter  of 
concentration  -  and  such  a  generally  gradual  increase  in  that 
concentration  that  the  threshold  of  the  awareness  of  pollution- 
rose  bit  by  bit  until  it  took  a  massive  dose,   such  as  that 
suffered  by  Los  Angeles,  for  example,  to  make  us  aware  of  our 
predicaments 

During  the  earlier  part  of  t^his  development,  industry  was 
run  on  relatively  empirical  lines  and  the  scientist  and  engineer 
had  not  yet  appeared  in  numbers,  pn  the  scene  to  play  the 
dominant  roles  that  they  play  tDday^    That  is,  though  they  did 
not,  in  the  main,   create  the  present  situation,  they  now  face 
the  massive  r esponsibility  for  correcting  it  and  preventing  its 
recurrence o     In  another  sense  they  were  not  responsible  for  the 
present  situation,  though  I  feel  that  from  this  day  on  they  most 
emphatically  will  be,  and  can  not  escape  it  if  they  would. 

What  I  am  referring  to  is  this.     The  great  majority  of 
engineers  and  scientists  are  employeeSo    There  is  no  stigma 
attached  to  this,  but  it  is  an  undoubted  fact.     And  so,  within 
the  limits  of  professional  ethics  and  their  consciences,  they  do 
what  they  are  told  to  dOo  ("This  isn»t  so  awful  as  it  sounds.  Even 
the  person  who  styles  himself  "self-employed'*  isn^t  really 


independent 0     Independence  is  not  an  absolute  state,  but  only  a 
relative  onco)     That  is,  they  do  not, (or,  rather,  did  not) 
create  policy;  they  carry  it  outo 

This  was  essentially  true  during  the  intermediate  stage  of 
the  development  of  industry  in  this  province  from  the  almost 
wholly  empirical  to  the  highly  technological  todayo     But  it  is 
not  true  nowo      The  engineer  has  an  increasingly  potent  voice 
in  policy-making  while  he  is  acting  in  his  professional  capacity. 
That  is  not  all» 

A  year  or  so  ago  I  had  occasion  to  compile  a  list  of  engineer- 
ing graduates  from  the  University  of  Toronto  who  had  become 
presidjsnts  of  their  companies.     Though  necessarily  imcomplete, 
it  was  an  impressive  listo     One  may  conclude  from  this  simple 
fact  that  many  engineers  are  at  policy-setting  level „  In 
general,  once  an  engineer  always  an  engineer.     So  what  does  this 
mean?     It  means  these  particular  engineers  have  an  exceptionally 
heavy  responsibility  in  the  area  (  or  might  one  say  "volume"? ) 
we  are  discussing,  but  every  other  engineer  has  a  responsibility 

tOOo 

During  what  might  be  called  the  "laissez-faire"  period  of 
the  problem  we  are  discussing,  the  engineer  could,  with  some 
reason,  permit  things  to  be  done  that  he  knew  were  harmful  and 
that  could  be  avoided,  at  a  priceo     There  was  no  public  cons- 
cience o     Now,  there  is  developing  a  very  powerful  one,  A 
public  conscience  is,  of  course,  made  up  of  a  lot  of  private 
oneso 
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It  seems  to  me  that  the  engineer  has,  willy-nilly,  become 
the  custodian  and  defender  of  them.     He  can  no  longer  stand  by 
and  watch  what  he  knows  to  be  harmful  practices  continued  or 
initiated  without  raising  his  voice  in  protest.     He  must  do  his 
best  at  least  to  ameliorate,  preferably  eliminate,  bad  techniques, 
and  bring  all  his  influence  to  bear  upon  preventing  initiation 
of  new  ones*     And  he  doesn^t  have  to  be  a  staff  member  of  the 
OWRC    or  like  body;  this  applies  to  every  engineer  in  every 
location  where  pollution  can  or  does  occur, 

I  should  like  to  expand  a  little  my  reference  to  new  forms 
of  pollutiono     In  the  past,  few  industries  have  had  to  consider 
proper  disposal  of  waste  products,  and  many  municipalities  have 
made  only  half-hearted  or  no  attempts  in  the  same  direi^tiono 
Chicago  is  perhaps,  to  many  Canadians,  the  most  spectacular  example 
in  this  respect,  because  of  the  effect  of  its  actions  upon  our 
truly  amazing  heritage  of  the  Great  Lakes,  but  there  is  no  cause 
for  smugness  at  Chicago ^s  expense.    We  have  too  many  small  and 
therefore  unspectacular  examples  of  exactly  the  same  thing  here 
in  Ontario. 

Now  that  we  are  aware  of  the  situation,  and  seek  to  correct 
it,  we  are  met  with  the  argument  that  it  will  cost  too  much  to 
do  so,  and  that  economic  dislocation  would  results     This  would  be 
true  of  any  sudden  application  to,  say,  a  particular  industry, 
and  would  be  quite  unfair.     Some  companies,  by  fortunate  location 
in  this  respect  or  other  factors,  could  survive.     Others  would  go 
under.    The  same  with  municipalities.     No  one  in  his  senses  wants 
to  bring  about  such  a  result.     But  I  am  sure  the  general  policy 
of  the  OWRC  must  be  to  correct  the  existing  situation  by  steady 
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pressure  and  by  finding  new  and  economically  feasible  methods 
to  cope  with  the  existing  problemSo 

Neither  is  it  necessary  to  adopt  a  defeatist  attitude  and 
assume  that  the  cost  of  eliminating  pollution  is  necessarily 
prohibitive  or  ruinous o    Though  it  would  be  Pollyannaish 
(  is  there  such  a  word?)  in  the  extreme  to  suggest  that  all 
pollution  elimination  problems  would  yield  such  happy  results, 
it  is  a  fact  that  two  companies j,  at  least,  that  I  know  of,  reapied 
a  handsome  return  by  studying  and  solving  their  respective 
problems 0    One  of  them  now  has  at  least  half  of  its  huge  business 
based  upon  recovery  of  a  formerly  noxious  and  damaging  gaseous 
by-product;  the  other,  by  the  use  of  Cottrell  precipitators  to 
remove  dust  from  its  effluent,  recovers  values  from  the  previous- 
ly polluting  dust  that  far  more  than  pay  for  the  installation o 

But  what  of  cases  where  remedial  action  has  not  been  applied? 
The  individual  manufacturer  can  quite  properly  claim  that  he 
would  lose  his  competetive  position  if  he,  or  more  properly  his 
customers,  had  to  pay  the  cost  of  remedial  action o    Who,  then, 
pays  for  it?    Everyone  does  I     The  housewife  in  a  dirty  city  like 
Toronto,  has  to  wash  her  curtains  oftener  than  if  she  lived  in 
a  city  with  clean  a^r,  with  consequent  shorter  life  of  the 
curtains o     The  householder  has  to  paint  his  house  oftener  than 
would  otherwise  be  necessary^ 

In  mathematical  language  this  could  be  expressed  as  "the 
integral  of  "dx"  is  ♦»x"o"    That  is,  we  scatter  costs  across  the 
countryside  as  "dx^s",  but  they  add  to  to  "x"  just  the  sameo 
This  is  without  reference  to  aesthetics,  which  have  no  easily 
ascertainable  dollar  value,  but  which  are  dreadfully  important » 


You  could  be  excused  at  this  point  for  thinking  that  I  have 
run  off  the  track.     I  don»t  think  I  have,  because  what  I 
have  just  said  concerning  the  past  leads  to  the  question 
concerning  new,  potential  forms  of  pollution. 

What  has  been  said  seeks  to  explain  how  we  got  into  our 
present,  polluted  condition.     Such  explanations  and  excuses 
will  not,  I  suggest,  excuse  any  new  form  of  pollution,     I  urge 
that  for  the  future  the  principle  that  a  new  venture  of  whatever 
kind,  commercial  or  municipal,  may  not  be  undertaken. 

fa)  until  it  is  known  how  to  eliminate  any  potential 
pollution!  related  thereto,  and 

(b)  until  the  cost  of  that  elimination  is  built  into  the 
cost  of  the  product  or  service. 

The  idea  is  not,  of  course,  original  with  me,  but  I  regard 
it  as  utterly  basic  to  our  pollution  problem.  It  is  heartening 
to  know  of  cases  where  this  principle  has  already  been  applied. 
One  I  know  of  involved  a  really  large  expansion  in  the  chemical 
field.  The  potential  pollution  problem  was  solved  after  very 
careful  investigation  before  a  sod  was  turned  ^'or  construction  of 
the  plant.     This  certainly  represents  good  corporate  citizenship, 

I  thih'k  individuals  making  up  municipalities  have  the  same 
responsibility.     We  do  not  live  up  to  the  standard  suggested  above, 
and  I  most  emphatically  think  that  we  ought  to.     The  material  world 
is  composed  of  nothing  but  chemicals  and  mixtures  of  chemicals. 
The  chemical  we  buy  in  the  greatest  quantity  is  water.  And 
considering  the  purity  of  this  chemical  when  it  comes  from  the 
tap,  we  buy  it  at  a  fantastically  low  figure o    Then,  what  do 
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we  do?    When  we  have  finished  with  it  we  send  it  down  the  drain, 
having  in  large  measure  washed  our  hands  of  responsibility  for 
restoring  it  to  its  original  purity o 

The  principle  stated  above  would  require  that  the  original 
price  of  the  water  to  us  should  include  the  cost  of  returning 
it  to  circulation  in  as  pure  a  form  as  that  in  which  we  received 
it.     I  see  nothing  fantastic  in  charging  for  water  on  this  basis 
True,  we  pay  part  of  this  charge  in  taxes  for  sewage  disposal, 
but  taking  Ontario  as  ^  whole,  not  nearly  enoughs  Charging 
ourselves  in  this  realistic  way  would  bring  home  to  us  all  the 
necessity  for  and  the  cost  of  pollution  control,  or  elimination. 
When  we  have,  as  citizen?,  taken  this  step,  then,  and  only  then, 
shall  we  have  any  right  to  demand  the  same  from  industry o 

What,  you  may  reasonably  ask,  has  the  foregoing  to  do  with 
the  responsibility  of  the  engineer  and  scientist  in  pollution 
control?  Thiss 

By  reason  of  his  presence  at  or  near  the  origin  of  almost 
every  form  of  pollution,  by  reason  of  his  technical  knowledge, 
by  reason  of  his  role  in  setting  and  frequently  controlling 
policy,  I  believe  that  the  engineer  has  the  main  responsibility 
for  pollution  controls  If  he  espouses  this  cause  I  believe  he 
can  succeed.  But  he  will  need  the  enthusiasm  of  the  crusader, 
and  the  zeal  of  the  missionary.  He  must  in  this  field,  become 
a  crusader  and  a  migsionaryo 
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I  regret  that  most  of  what  I  have  to  say  has  been 
said  beforeo     All  this  illustrates  is  that  we  are 
unanimous  in  our  opinions  on  this  subject,  and  since 
public  education  is  the  theme  of  this  panel  we  must 
first  assert  that  there  is  a  difference  between  education 
and  propaganda,.     Education  enables  people  to  make  their 
own  decisions o     Propaganda  does  it  for  themo  Human 
beings  of  all  ages  resist  education  except  with  regard 
to  matters  in  which  they  are  interested o  Unfortunately, 
some  people  apparently  are  not  interested  in  anything. 

Water  is  necessary  for  our  existence,  and  in  this 
part  of  the  world  it  is  so  abundant  that  we  have  not 
realized  its  importance  or  indeed  thought  about  it  at 
alio     In  regard  to  water,  its  importance  and  use,  the 
urban  dweller  is  a  babe  in  the  woods o     To  obtain  water 
he  turns  a  tap--  to  get  rid  of  it  he  pulls  a  plugo 
Now,  many  of  these  people  have  moved  to  suburbia  where 
they  have  been  confronted  with  some  of  the  problems  of 
simple  lifeo     They  have  learned  that  obtaining  good 
water  may  not  be  easy  and  that  getting  rid  of  it  is  a 
problemo     Too  many  have  been  allowed  to  take  the  easiest 
way  out,  with  the  result  that  in  our  area  all  of  the 
streams  are  polluted  to  some  degree o     To  reach  a 
desirable  level  of  understanding  it  will  be  necessary 
to  take  stocko     This,  the  Commission  is  doingo  The 
m.unicipalities  need  education  to  appraise  them  of  their 
responsibilities  as  part  of  the  whole.     Individuals,  as 
people  or  of  industry,  must  be  weaned  away,  from  careless 
and  selfish  habits c 

Most  people  will  do  what  is  right  when  they  know 
what  is  righto     For  the  rest  a  stern  application  of  law 
enforcement  will  be  necessaryo     I  have  seen  too  much 
callous  disregard  of  the  general  rights  of  people  to 
feel  very  lenient  toward  correctable  shortcomings.  Our 
experiences  in  Hamilton  are  not  unique o     In  193^  we  had 
about  154,000  people  and  9,700  acres  of  land.     Today  we 
have  about  263,000  people  on  nearly  30,000  acres  of  lando 
From  this  you  will  deduce  that  we  have  unsewered  and  even 
unwatered  areas  on  which  there  are  built  up  subdivisions 
and  scattered  houses.    Most  of  these  we  inherited  as  a 
result  of  annexation,  and  now  we  have  a  well  educated 
board  of  control  and  city  council  as  a  result  of  on-the- 
spot  demonstrations  of  what  not  to  dOo 

Who  is  to  blame?    Well,  20  years  ago  we  were  all 
at  fault.     Some  of  us  knev;  what  should  be  done,  but  still 
took  a  rather  indulgent  attitude  towards  what  was  then  a 
mild  chronic  condition.     In  the  interval  many  changes  have 
taken  place o     We  have  more  people  and  more  and  bigger 
industries » 


The  population  is  more  mobile  and  travels  more  and  farther  for 
a  variety  of  reasons „     To  make  our  educational  efforts  success- 
ful they  must  be  adapted  to  a  diversity  of  interest c     The  pleasure 
seekers    should  be  the  easiest  to  reach  because  he  has  much  to 
gain  and  little  or  nothing  to  lose.     The  most  difficult  to  reach 
in  our  experience  will  be  the  get-rich-quick  suburban  contractor. 
Indeed,  too  many  of  these  have  been  persuaded  only  by  legal  means 
and  strict  supervisiono 

So  far,  I  have  been  speaking  of  individuala-  The  municipalities 
need  education  because  a  million  dollars  in  tax  money  is  worth 
quite  a  squawk  if  the  taxpayer  is  not  adequately  informed.  How- 
ever, we  are  all  in  the  same  boat  and  must  do  as  we  expect  to  be 
done  by.     The  most  spectacular  results  in  preventive  medicine 
have  been  experienced  as  a  result  of  the  application  of  sanitation 
measures,  and  we  all  have  at  least  one  common  need.... a  safe  and 
palatable  supply  of  water.     Strange  to  say^most  of  our  people 
need  to  learn  the  various  means  by  which  this  may  be  obtained 
and  to  realize  that  the  objective  will  not  be  reached  unless 
individually  and  collectively  we  apply  our  knowledge. 


PROFESSOR  DoBo  LOVE 

It  is  a  great  pleasure  for  me  to  have  this  opportunity  to 
speak  to  you  on  this  topic  although  it  is  one  with  which,  unlike 
the  other  speakers,   I  have  no  direct  experience.     This  is  my 
disadvantage,  but  by  bending  the  title  a  bit  I  have  worked  it 
around  to  something  that  I  know  a  little  bit  about,  and  that  is 
what  I  am  going  to  speak  ono 

Although  long  term  economic  planning  is  not  one  of  the 
characteristics  that  we  think  of  as  being  tremendously  important 
in  our  democratic  system,  those  of  us  concerned  with  natural 
resource  management  appreciate  the  necessity  for  such  planning 
if  the  full  potential  of  this  land  is  to  be  realized.     To  be 
successful  in  a  democracy,  planning  for  resource  management 
requires  three  conditions  to  be  fulfilled.     First,  that  factual 
data  be  available  concerning  the  resource;  second,  that  these 
data  be  sensibly  interpreted;  and  third,  that  the  program  indi- 
cated by  the  factual  data  be  supported  by  the  public  Putting 
these  conditions  into  effect  requires  a  considerable  amount  of 
team  worko     The  three  main  players  on  this  team  are  the  univer- 
sities, governments,  federal,  provincial  and  municipal,  and 
influential,  non-political  and  non-profit  making  conservation 
organizations,  which  some  people  prefer  to  describe  as  pressure 
groups,   a  term  to  which  I  do  not  personally  subscribe  because 
of  the  inference o     While  it  may  be  possible  to  get  along  with- 
out one  or  the  other  of  these  units,  the  effect  of  all  three 
working  together  will  produce  the  ultimate  in  efficiency  and 
accomplishment . 
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The  university  plays  its  well-recognized  role  of  providing 
trained  practitioners  for  the  engineering  and  biological  aspects 
of  resource  management,  and  can  and  should  contribute  a  major 
share  of  background  information  provided  by  so  called  fundamental 
or  field  researchc     Perhaps  I  should  describe  this  field  research 
in  a  little  more  detail.     It  might  be  emphasized  by  description 
of  the  definition  of  the  farmer  as  a  man  who  is  outstanding  in 
his  field.     Well,  field  research  is  not  the  area  in  which  the 
farmer  is  outstanding,  it  is  the  field  in  which  the  outstanding 
man  may  be  employed o     In  the  words  of  the  great  industrialist, 
Ludwig  Mond,  "the  steady,  methodical  investigation  of  natural 
phenomena  is  the  father  of  industrial  progress" o  Unfortunately, 
in  Canada,  the  position  of  the  universities  in  this  regard  has 
been  a  somewhat  unhappy  one  due  largely  to  inadequate  support 
for  research  on  the  part  of  governments,  particularly  in  the 
federal  government o     This  doesn't  refer  to  educational  grants 
but  rather  to  those  which  are  earmarked  for  fundamental  research. 

The  men  and  basic  information  provided  in  part  by  the  univers- 
ities must  be  utilized  by  governments  to  undertake  the  problem 
of  research  which  will  cut  across  many  fields  in  an  attempt  to 
present  workable  solutions  to  the  problems  of  resource  manage- 
ment c     These  solutions  will  be  largely  provided  by  government 
laboratories  such  as  the  federal  and  provincial  laboratories  of 
which  we  have  the  Ontario  Water  Resources  Commission  laboratories 
and  the  Maple  research  station  in  the  immediate  vicinity^  In 
addition,  governments  may  have  to  go  to  the  point  of  establishing 
pilot  operating  units  so  that  the  research  findings  can  get  off 
the  ground o     In  manufacturing  operations  these  pilot  units  are 
normally  undertaken  by  industry »     In  natural  resource  management 
governments  may  have  to  accept  the  responsibility  for  this 
particular  phase  in  fact  findingo 

Although  they  will  probably  never  be  in  a  position  to  make 
a  significant  contribution  to  the  fact-finding  aspects  of  the 
work,  the  non-political  and  non==profit  seeking  organizations  with 
interest  in  resource  management  have  a  very  important  part  to 
playo     Th^se  groups  include  agriculturalists,  foresters,  biologists, 
naturalists  and  business  and  non-professional  organizations  with 
a  view  to  long  term  prosperityo     They  present  a  segment  of  the 
public  which,  when  coordinated  and  directed,  can  greatly  assist 
in  providing  adequate  public  support  for  natural  resource  manage- 
ment policies  which  are  founded  on  well  documented  factual  inform- 
ation.      In  Ontario  the  conservation  council  has  made  a  serious 
and  very  successful  attempt  at  focusing  the  activity  of  these 
interest  groups o 

I  have  left  out  reference  to  one  particular  segment  namely, 
industry,  because  as  far  as  resource  management  is  concerned  it 
strikes  me  that  the  aspects  in  which  industry  can  be  helpful 
will  logically  be  undertaken  without  public  education^ 
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In  conclusion  I  would  like  to  leave  this  thought  with  youo 
Economic  studies  designed  to  indicate  the  direction  in  which  natural 
resource  management  operations  should  proceed  are  of  the  utmost  im- 
portance to  sound  policy  decisions.      Nevertheless ^  because  of  the 
indirect  returns  these  benefits  stand  to  be  recovered^     A  financial 
calculation  cannot  always  be  relied  upon  to  indicate  wise  direction. 
You  may  ask  what  is  the  difference  between  an  economic  study  and  a 
financial  evaluationo     The  economic  one  includes  the  people. 


MRo  EoWo  BAKER 

Up  to  this  point  I  think  all  the  speakers  have  stayed  quite  well 
in  the  theme,  and  it  has  been  quite  clear  what  our  issues  are,  and 
what  our  personalities  are,  the  various  elements  of  the  public  that 
are  involvedo     I  would  like  for  the  moment  to  try  to  tie  those  to- 
gether into  a  little  bit  of  a  word  picture  and  then  make  one  reference 
to  the  results  of  that.     If  we  were  to  take  the  title  of  this  panel 
discussion  as  a  clue,  or  perhaps  a  cue,  the  public  is  becoming  the 
decision  maker  in  how  far  and  how  fast  v/e  go  in  pollution  control. 
If  the  decision  making  element  is  to  be  recognized ^  the  public 
becomes  somewhat  like  a  jury 5,  but  in  the  courtroom  scene  we  have  a 
lot  of  other  characters  too,  and  some  of  them  are  part  of  the  publico 

There  are  the  advocates,  which  some  of  you  might  recognize  more 
as  missionary  types »     Dave  Love  mentioned  some  of  themo     People  who 
are  committed  to  pollution  control  per  se  should  keep  on  doing  a 
good  job,  and  they  should  push  thato     I  think  we  have  to  recognize 
that,  besides  the  missionary  types,  there  are  several  other  types, 
also  part  of  the  publico     The  hard-^headed  business  man  who  will  go 
as  far,  but  only  as  far  as  economics  permit «     There  are  people  who 
have  psychological  problems  in  regard  to  pollutiono     There  are  the 
residents  of  an  area,  who  say°     "I  don't  want  a  disposal  plant  with- 
in two  miles  of  my  house,   otherwise  I'm  going  to  be  heard  in  some 
wayo     I^m  not  just  sure  how,  but  I'm  opposed  to  ito"    They  are  part 
of  the  publico 

Our  Metropolitan  friend,  Ross  Clark,  was  telling  me  last  night 
that  he  finds  there  is  a  certain  element  of  the  public  which  is  a 
little  bit  disturbed  at  the  regulation  aspect o     For  example,  if  he 
has  to  tell  people  that  they  can't  put  a  garbage  disposal  unit  in 
their  kitchen,  some  people  feel  that  is  an  unnecessary  interference, 
even  though  it  is  in  the  direction  of  better  pollution  control. 

I  visualize  this  jury,  this  public,  as  a  great  mass  of  individ- 
uals, most  of  whom  are  quite  uncommitted,  many  whom    are  disinte- 
rested, and  the  reason  the  missionary  types  and  the  advocates  do 
not  move  that  big  body  in  some  particular  direction  is  because  the 
advocates  are  not  all  facing  in  the  same  directiono 
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To  get  action,  we  must  get  clarified  viewpoint  and,  in  the 
courtroom  scene,  there  are  a  couple  of  other  characters,,  There 
is  the  sheriff,  for  example,  and  I  think  of  the  Ontario  Water 
Resources  Commission  as  filling  that  category,  and  I  am  very- 
pleased  to  say  that,  in  the  years  that  I  have  known  Dro  Berry 
there  has  been  a  tremendous  growth  in  the  effectiveness  of  the 
sheriff's  function.     There  is  also  the  judge,  and  I  think  that 
the  judge,  in  this  picture,  is  the  government o     The  voice  whcih 
produces  the  sentence  tells  us  what  is  going  to  be  the  result, 
after  the  jury  has  formed  its  decision <> 

But  the  judge  also  has  another  functiono     He  can^t  risk 
wasting  the  cost  from  the  time  of  the  trial,  and  winding  up  wit'' 
a  hung  juryo     He  must,  therefore,  reinforce  the  advocates,  and 
make  sure  that  all  the  facts  are  brought  ino     Now  those  facts 
could  be  faclis  in  regard  to  process  research,  and  they  could 
be  economic  facts,  they  could  be  various  other  types,  but  I 
think  the  government  bears  the  direct  onus  to  see  that  the  facts 
are    made  clear,  if  the  government  wants  the  public  to  be  the 
efrective  decision  makero 

I  think  we  all  recall  some  very  successful  politicians, 
who  chose  to  let  the  public  lead,  but  I  do  not  think  that 
theory  permits  the  government  to  say  that  the  public  should 
not  be  provided  with  the  facts o     I  think  the  government  inherits 
that  dutyo 

Now  then,  if  our  duty,  our  whole  purpose,  if  all  the 
characters  agree  that  we  should  not  have  a  hung  jury,  is  to 
find  ways  of  coordinating  that  fact  finding,  so  that  if  possible 
we  can  find  the  common  solution,  and  can  convince  this  slightly, 
or  more  than  slightly,  disinterested  publico     I  suggest  that 
the  tool  which  is  most  useful  is  one  we  hg^ve  not  yet  employed 
to  the  greatest  extent,  the  extent  desirable,  and  that  is  called 
cost-benefit  analysis o     Those  of  you  who  are  engineers,  or  who 
have  dealt  with  engineers,  will  recognize  that  as  another  wor-d 
for  a  feasability  studyo     It  has  been  used  in  that  respect  -  - 
\i\\ere  an  engineer  says  to  his  client  that  he  will  get  more 
economic  returns  from  doing  this  than  he  will  get  from  doing 
without  this  particular  thingo  But,  he  is  reporting  to  one 
client,  a  very  fit  and  proper  thing  to  do,  and  a  lot  of  that 
has  been  done,  but  that  is  not  the  full  explanation  of  a  cost- 
benefit  study.     It  comes  into  fuller  understanding  in  dealing 
with  multi-purpose  projects,  where  we  look  at  the  whole  thing 
we  are  dealing  witho     We  think  of  a  target  effect,  the  thing 
that  we  want  to  happen,  but  we  also  realize  there  are  a  whole 
lot  of  side  effects o     Then  we  start  to  evaluate  those  side 
effects o     Then  we  start  to  compare  alternative  combinations 
of  them,  and  we  get  them  to  the  area  that  Dro  Faludi  was  talk- 
ing about  this  morning,  when  we  compare  functional  ways  of 
getting  good  land  usee     Now  we  can  go,  and  perhaps  in  that 


-  6  - 


connection  I  should  mention  that  we  should  add  up  these  things,  with 
one  thought  in  mind,  one  focus,  and  that  is  the  net  increase  in  the 
national  wealth  from  undertaking  this  particular  project,  or  for 
not  undertakings     In  other  words,  can  we  in  total  move  ahead,  with 
one  person  perhaps  making  a  gain,  and  perhaps  somebody  else  sustain- 
ing a  losSo     But,  let  us  not  make  any  move  until  we  are  sure  that 
there  is  a  net  gain,  and  that  benefits  are  greater  than  the  cost„ 

If  that  is  true,  if  we  recognize  that  as  a  valid  objective, 
then  I  think  we  have  to  come  to  the  next  step,  and  what  to  do  if 
someone  is  going  to  be  hurt  in  the  process „     Let  us  take  some 
figures,  just  by  way  of  illustration  -  so  we  take  one  hundred  as 
par,  that  is  one  hundred  million,  or  one  hundred  thousand,  it  does 
not  matter „     If  we  are  prepared,  as  the  public,  to  invest  this, 
and  we  can  see  a  return  of  one  hundred  and  fifty  for  the  one  hundred, 
we  should  go  ahead„     If  we  can  see  only  a  net  return  of  ninty,  we 
should  not  go  ahead,,     It  is  better  that  we  sit  tight  and  keep  our 
one  hundreds     But  if  we  can  see  a  return  of  one  hundred  and  fifty, 
and  in  that  process  somebody  is  hurt,  I  think  it  is  perfectly  valid 
in  our  total  mechanism  to  compensate  or  adjust,  so  that  nobody  is 
hurto     If  there  is  a  net  gain  for  the  community  it  should  be  the 
end  result,  rather  than  at  the  expense  of  one  of  the  elements  of 
the  communityo 

Now  the  third  phase  of  this  cost=benefit  analysis  is  not 
coordination  of  functions,  but  more  in  the  line  of  the  things  that 
Professor  Pleva  mentioned  this  morning,  coordination  of  governments 
As  soon  as  we  get  into  cost-benefit  study  on  the  proper  basis,  we 
recognize  that  there  are  side  effectSo    We  immediately  recognize 
that  the  controls  of  those  various  aspects  come  in  different 
levels  of  government,  and  different  branches  of  the  same  government, 
arid  in  different  territorial  jurisdictions «     So  then,  of  necessity, 
we  have  provided  for  ourselves  a  coordinating  mechanism  which  shows 
each  player  in  the  whole  complex  set-up  what  part  he  should  play^ 
It  also  makes  it  possible,  I  believe,  and  this  should  be  the  case 
if  properly  done,  to  work  out  a  cost  sharing,  or  cost  allocation 
table,  and  if  we  do  that  properly,  we  still  get  the  lowest  net 
cost,  even  though  we  allocate  the  cost  of  the  proper  sets  of  tax- 
payers, through  allocating  at  the  proper  levels  of  the  government* 

I  think  you  would  all  recognize  that  there  have  been  occasions, 
I  know  some  of  them,  where  one  unit  of  government  felt  seized  with 
the  need  of  doing  a  certain  job,  and  then  would  say°     '"My,  how  nice 
it  would  be  if  we  could  get  somebody  else  to  share  the  cost  with 
us",  and  would  become  so  enthused  with  the  idea  that  they  would 
be  willing  to  let  the  bth«r  governments  share  the  cost,  even  at  the 
expense  of  changing  the  project  to  have  a  greater  total  costo  I 
do  not  think  that  is  valid,  but  I  think  we  have  been  guilty  of 
some  of  that  kind  of  thinking,  and  if  we  have  a  properly  done  cost- 
benefit  study,  it  must  show  a  net  cost  for  the  total  community  on 
the  most  favorable  basis,  then  we  divide  that  up  between  the 
proper  groups  of  taxpayers ^     If  these  things  are  valid  everybody 
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benefits,  but  I  think  to  influence  the  public  we  have  to  have 
these  cost==benef it  studies,  not  only  done  competently,  but  done 
on  a  broad  basis  with  the  best  sponsorship,  and  I  think  it  comes 
to  sharing,  as  Mro  Dinsdale  recognized  at  lunch,  with  the  federal 
government  taking  a  part  in  the  cost  studies,   in  the  coordination, 
and  I  think  the  provincial  government  also  shares,  and  1  think  we, 
even  in  the  smaller  activities  of  municipal  government,  share, 
but  I  think  any  politician,  who  wants  the  public  to  be  the  judge, 
should  take  the  responsibility  of  finding  the  facts  firsts 

MR,  GARFIELD  DISHER 

Part  of  the  important  functions  of  a  panel  is  to  deal  with 
questions o     We  have  had  each  of  these  panelists  give  you  his 
particular  viewSo     I  would  like  now  to  ask  any  of  the  panelists 
if  they  have  questions  they  would  like  to  direct  to  any  other 
member  of  the  panels 

PROFESSOR  Do  Bo  LOVE 

I  would  just  like  to  comment,  with  respect  to  Mr<,  Baker *s 
paper^     In  my  presentation,   I  was  of  the  opinion  that  these 
pressure  groups,  and  I  use  the  term  to  be  short  and  concise  rather 
than  because  I  like  it,  have  a  very  important  place  to  play  in 
influencing  the  public,  generally  in  support  of  natural  resource 
management  policieSo     I  think  he  was  perhaps  indicating  that  this 
would  have  to  be  done  to  a  large  extent  by  creation  of  proper 
tendencies  throughout  the  public  rather  than  in  the  limited  groups o 

MRo  Eo  Wo  BAKER 

I  do  not  know  whether  he  wants  me  to  comment,  but  I  think 
the  courtroom  analogy  recognizes  that  the  lawyer  should  do  his 
research,  do  his  homework,  and  prepare  his  brief  as  effectively 
as  possible,  and  I  think  every  pressure  group  is  contributing  to 
the  community,  if  they  do  that  work  wello     I  think  the  judge  also 
has  the  duty  to  see  that  it  is  done  wello 

PROFESSOR  Do  Bo  LOVE 

Well  there  was  another  point  to  it,  that  is  most  of  ito  The 
other  point  was  in  connection  with  the  government  -  -  that  the 
government  should  accept  a  very  considerable  amount  of  responsi- 
bility for  informing  the  public  of  the  work  which  is  being  done, 
and  the  policies  which  should  be  followed^     Of  course,   I  think 
everybody  agrees  with  thatc     The  other  side  of  that,  however,  is 
that  the  government  on  occasion  finds  itself  under  a  rather 
stringent  budget ^  and  may  be  reticent  to  press  for  changes  which 
would  help,  but  would  nevertheless  contribute  to  the  costo  It 
may  be  that  the  pressure  groups  have  some  responsibility  pressing 
these  alternative  issues^ 


MRoEoW,  BAKER. 


I'd  like  to  cut  in,  a^ain,  there «     I  think  if  the  job  is 
worth  doing  it  is  because  that  it  is  the  cheapest  alternative, 
because  if  we  calculate  the  cost  of  doing  without  that  may  be 
greater  than  the  cost  of  doing  with.    We  should  know  both  these 
costs,  and  we  should  always  take  the  cheapest  alternative » 

DR.  LoA,  CLARKE, 

Might  I  say  that  pressure  groups  are  significant,  and  can- 
not be  ignored  sometimes  regardless  of  cost.     I  know  of  a  sub- 
division that  is  about  three  miles  from  the  end  of  the  nearest 
sewer  or  water  maino     The  people  are  finding  their  wells  going 
bad  on  them,  about  half  of  them  are  not  very  good  at  the  present 
timeo     The  houses  are  worth  about  $15,000  to  $20,000  each,  and 
I  am  quite  sure  that  before  very  long,  there  is  going  to  be  a 
pressure  group  demanding  a  water  line  being  run  through  about • 
four  miles  of  interver^ing  and  comparatively  empty  land  to  supply 
those  houses  with  water,  and  they  will  get  it. 

How  do  you  reconcile  cost  there? 

MR.  EoWo  BAKER o 

You  can*t»     It's  a  fact,  they're  not  there,  but  if  this 
continues  the  houses  will  automatically  become  worth  about 
$12,000.00  instead  of  f20,000o00o 

This  comes  back  to  some  discussions  we  have  had  at  the 
Conservation  Council  in  our  regional  planning.    We  have  recog- 
nized very  clearly  that  in  the  development  of  a  municipality, 
or  in  fact  any  land  use     development  there  are  both  positive 
and  negative  factors o     There  are  magnets  and  there  are  com- 
pulsions.    The  presence  or  availability  of  water  and  other 
utilities,  sewers,  roads,  so  on  is  a  magnet  which  attracts 
developmento     Now,  we  can  try  to  fight  that  magnet  in  various 
ways  by  sitting  back  and  waiting  until  we  see  who  puts  on  the 
most  pressure.     Or  we  could,  and  I  know  one  municipality  that 
has  done  it,  start  planning  in  advance  so  that  the  magnets 
work  with  our  overall  zoning  program.     You  put  the  water  mains 
and  the  sewer  systems  where  you  want  the  development  to  take 
place,  and  the  builders  will  flock  there. 

DRo  LoAo  CLARKE. 

That  brings  up  another  point,  Mr,  Chairman,    With  regard 
to  the  theoretical  desirability  of,  let's  call  it,  concentric 
development.     It  is  still  true  that  if  a  man  has  a  piece  of 
land,  on  which  he  wants  to  create  a  sub~di vision  he  may  do  so 
as  was  done  in  the  case  I  mentioned. 
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If  that  development  could  have  been  delayed  until  in 
successive  stages  the  intervening  land  was  occupied  and  grad- 
ually sewered  and  provided  with  other  services  then  there 
would  have  been  some  reason  to  the  cost  as  the  boundaries  of 
the  built-up  portions  advanced.     Now  I  know  you  can't  do  that. 
So  they  just  toss  it  into  the  heap. 

MR.  A.M.  SNIDER. 

I  hope  you  have  looked  over  your  program  carefully,  I 
hope  that  you  have  looked  at  the  photographs  there.    We  are 
very  proud  of  these  plants  that  have  been  erected  and  financed, 
and  now  are  operated  by  the  Ontario    Water  Resources  Commissiono 
We  have,  as  we  told  you  before,  some  I36  projects,  either  in 
operation,  construction  or  in  design  stage  and  these  plants 
are  typical  of  what  we  are  doing.     In  a  program  such  as  ours 
we  rely  a  great  deal  on  the  cooperation  of  the  public.  We 
have  had  a  great  deal  of  assistance  from  many  individuals, 
from  many  organizations,  and  there  is  no  organization  that 
has  been  of  greater  assistance  to  us  then  the  great  University 
of  Toronto.     Today  we  are  to  be  privileged  to  have  address  us 
the  Dean  of  the  Faculty  of  Engineering  of  the  University  of 
Toronto.     Dean  McLaughlin  has  cooperated  greatly  with  the 
Commission  on  many,  many  occasions.    We  have  also  on  our  staff 
many  ,graduates  of  the  University  of  Toronto,  and  we  are  indeed 
exceedingly  appreciative  of  the  training  that  these  men  get  in 
the  engineering  faculty.     In  fact,  our  general  manager  was  the 
professor  in  charge  of  sanitary  engineering  for  a  long  time, 
and  we  run  across,  regularly,  graduates  in  the  sanitary  engi- 
neering field,  and  they  always  seem  to  achieve  success,  and 
the  graduates  of  the  engineering  faculty  of  the  University  of 
Toronto  also  achieve  great  success.     There  is  great  opportunity 
for  close  cooperation  between  the  university  and  the  Ontario 
Water  Resources  Commissiono    We  look  forward  to  continued  co- 
operation and  support  from  the  university.     Dean  McLaughlin 
has  given  us  every  indication  of  his  interest  through  his 
support  of  the  annual  Industrial  Waste  Conference  and  many 
other  of  our  activities,  and  we  welcome  him  to  our  conference, 
and  we  are  most  appreciative  of  his  kindness  in  agreeing  to 
address  us  this  afternoon.     Dean  McLaughlin's  subject  will  be 
the"Responsibility  of  the  Engineer  and  Scientist  in  Pollution 
Control'*. 

sjc    f',<  )\i  >\i    i'fi  s;e  ;|<  s|c  5|c  >;c 

"Research  and  development  of  new  techniques  and  processes 
for  waste  treatment  are  needed  -first,  to  achieve  reduction  in 
the  costs  of  pollution  abatement,  and  second  to  develop  new 
techniques  for  dealing  with  the  more  unusual  types  of  wastes 
which  do  not  yield  to  existing  methods  of  treatment." 


PANEL  DISCUSSION 


ON 

CONFERENCE  ANALYSIS 


Moderator:     Dr^  J,  A«  Vance,  Commissioner, 

Ontario  Water  Resources  Commission 

Panelists:    Dr<,  N<,  E^  Cook, 

Canadian  Industries  Ltd, , 
Montreal 

Dro  Lo  Wo  C.  Sturgeon,  Medical  Officer  of  Health, 
Welland  and  District  Health  Unit 

Mr«  Ross  Lo  Clark, 

Commissioner  of  Works  for  Metro  Toronto 

Mto  Lloyd  Van  Camp, 

Canadian  Forestry  Association 


DR.  J,  Ao  VANCE 

This  panel  is  the  final  one  on  the  program,  and  it  is  our 
purpose  to  attempt  to  summarize  the  discussions  that  have  taken 
place  during  the  past  two  days„     This  has  been  an  excellent 
meetingo     The  discussions  have  been  interesting  and  informative* 
I  have  been  impressed  by  the  number  present  and  the  interest  shown 
in  all  the  related  problems  of  pollution  controlo     It  is  a  great 
inspiration  to  the  members  of  the  Commission,  and  it  is  an  indi- 
cation of  the  greater  public  awareness  of  the  need  for  treatment 
projects o     These  projects  have  developed  rapidly  during  the  time 
I  have  been  a  member  of  the  OWRC^     Now,  Dr<,  Cook  will  start  this 
final  discussion, 

DR,  No  Eo  COOK 

Before  I  start  this  off,  I  would  just  like  to  make  known  to 
the  people  here,  the  audience,  what  the  policy  of  our  company  is  in 
relation  to  industrial  wastes „     Now  this  arises  from  some  things 
Dean  McLaughlin  said  in  his  presentation.     As  you  all  know,  Canadian 
Industries  Limited  is  the  largest  chemical  company  in  Canada,  and 
what  I  say,  applying  to  CIL,  doesn't  mean  that  we  are  the  only 
people  who  think  this  way,     I  know,  from  what  I  saw  and  heard 
yesterday  that  other  large  companies  have  the  same  sort  of  policy. 
When  Dean  McLaughlin  mentioned  that  graduates  from  Toronto  Uni- 
versity arise  to  be  presidents  of  companies,  the  chap  I  wish  to 
mention  now  is  not  a  president.     He  is  a  vice-president  of  our 
company,  he  is  a  chemical  engineer,  and  he  graduated  from  McGill, 
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but  nevertheless  he*s  the  chap  who  is  responsible  for  pollution 
control  in  our  company,  or  at  least  setting  the  policy  on  it. 
He  is  Wo  To  Do  Ross,  and  he  is  quite  a  conservationist  and 
sportsman. 

Now  he  has  laid  down  the  policy  that  no  new  installation 
will  cause  any  pollution,  and  that  any  existing  pollution,  which 
exists  in  any  of  our  present  installations  will  be  cleaned  out 
as  quickly  as  practicable.     Now,  it  is  the  job  of  the  chief 
engineer  and  myself  to  carry  out  this  policyo     The  policy  is  in 
effect,  particularly  at  Milhaven,  Ontario,  where  we  have  quite 
extensive  pollution  control  measureSo     Surveys  are  being  conducted 
everywhere  else  in  our  wide-flung  company  to  see  what  we  need  to 
dOo     We  are  going  to  do  it  as  quickly  as  we  can. 

DRo  Jo  Ao  VANCE 

Thank  you  very  much  Dr^  Cooko     I  have  one,  or  two,  questions 
I  would  like  to  ask  youo     In  the  establishment  of  new  industries, 
what  do  you  think  of  the  question  of  having  a  solution  supplied, 
or  a  permit  given  to  industries,  who  have  made  provision,  or  to 
see  that  they  make  provision  for  the  proper  disposal  of  their  wastes, 
before  an  industry  is  put  into  operations     Would  you  care  to  comment 
on  that? 

DRo  N„  Eo  COOK 

We  feel  we  would  be  highly  in  favor  of  this,  and  we  will  always 
comply  with  any  regulations  which  are  laid  down  by  any  government 
authority  in  this  respect,  and  we  will  always  better  or  meet  the 
regulations  laid  down^     We  do  this  now,  in  pollution  control.  Also, 
there  are  many  codes,  such  as  boiler  codes,  and  codes  for  high 
pressure  vessels,  and  so  on,  which  we,  of  course,  have  to  comply 
witho     We  would,   I  think,  welcome  a  permit  systemo     I  think  some- 
thing like  this  exists  now  in  Ontario^     I  think  people  making  new 
installations  have  to  go  to  Dro  Berry  and  get  his  agreement  on  it. 
If  Dro  Berry  and  the  Ontario  Water  Resources  Commission  feel  a 
formal  permit  system  would  be  advantageous,  we  would  be  highly  in 
favor  of  ito     The  one  point  here,,  as  I  mentioned  before,  is  that 
at  Milhaven  we  spent  considerable  time  and  effort  and  money  to  put 
good  pollution  control  measures  in  effect,  and  we  are  faced  with 
the  problem  of  people  moving  in  beside  us.     Now  this  is  just  along 
the  shore  of  Lake  Ontario o     It  is  a  nice,  unspoiled  shore  line, 
and  lots  of  people  have  built  homes  along  there,  some  are  cottages, 
and  so  ono     We,  as  I  say,  recognize  this,  and  we  haven *t  spoiled 
the  area,  and  we  don^t  intend  to  spoil  the  area,  but  we  are  just 
slightly  worried  about  what  other  industry  moving  in  beside  us  is 
going  to  dOo     We  really  would  like  reassurance  in  some  way  that 
these  people  will  take  as  much  time,  pain,  and  effort,  to  make  sure 
they  don^t  cause  pollution  eithero     So  I  think  this  gives  our 
views  on  the  mattero 


DRo  J,  A.  VANCE 


Much  has  been  said  at  this  meeting  about  research,  coordinated 
research,  joint  researchj  research  as  it  applies  to  industry  and 
municipalities  combined*    Would  you  care  to  comment,  Dr.,  Cook,  on 
how  bestp  in  your  opinion j,  industry  might  carry  on  research  in 
connection  with  the  very  complex  problem  of  industrial  wastes. 

DRo  N.  E.  COOK 

There  are  two  facets  here,   I  thinks     One  is  an  industry-centred 
thing,  when  industries  have  common  wastes «     One  thing  that  comes 
to  mind  is  the  steel  mills,  with  their  waste  pickle  liquor^  We 
get  involved  in  this  because  we  supply  them  with  sulphuric  acid, 
and  there  was  some  suggestion  recently  at  Hamilton  that  we  take 
their  sulphuric  acid  back  and  treat  ito     This  is  a  very  large 
problem  and  involves  a  large  amount  of  moneyo     I  think  there  is 
one  area  where  a  group  of  people  could  get  together  and  do  research 
as  an  industry  directed  research^     There  is  another  place  where 
research  comes  in^  and  that  is  an  area-directed  research,  where  a 
number  of  smaller  industries  have  different  sorts  of  problems  in 
a  given  area^  and  in  a  given  water*     I  can  see  a  place  for  research 
there «     This,  perhaps,  might  be  better  handled  by  the  Ontario  Water 
Resources  Commission,  or  under  their  direction^ 

DRo  Jo  Ao  VANCE 

That  is  a  very  broad  subject,  and  I  am  sure  everyone  here  is 
interested  in  the  responsibility,  and  what  might  be  accomplished 
by  industrial  research  work,,     There  are  various  combinations  and 
ways  in  which  this  may  be  carried  out*     Now  I  am  going  to  ask  you 
one  more  question  Dro  Cook^     Mention  has  been  made  frequently  of 
the  time  elements     How  fast  should  these  things  be  accomplished? 
What  progress  should  be  made  in  the  time  element  concerned? 
Would  you  care  to  give  an  opinion,  and  what  you  think  has  been 
the  best  summary  of  the  time  element,  so  far  as  this  meeting  is 
concerned?    How  long  do  you  think  it  would  take  industry  in  this 
province  to  come  up  to  what  we  might  call  acceptable  standards  of 
industrial  waste  treatment? 

DRo  No  Eo  COOK 

I  won't  answer  the  question  as  you  put  ito     I  think  this  can 
be  summed  up  in  Drc  Mark  Hollis's  remarks  last  night »     We  should 
make  haste,  slowly*     One  thing  comes  to  my  mind  -  -  there  was  one 
municipality  here  in  Ontario  where  we  had  one  of  our  plants,  and 
the  municipality  proposed  a  bylaw  which  would  make  all  industry 
in  the  municipality  comply  within  a  certain  time,  and  comply  with 
certain  standards,  and  although  our  particular  plant  did  not  have 
any  pollution  problems  our  works  manager  there  sent  me  the  proposed 
by-law  and  asked  me  to  comment o     So  I  did,  and  eventually  I  was 
asked  down  to  speak  at  the  first  meeting  of  the  Canadian  Manufac- 
turers* Association,  and  then  subsequently  at  a  public  meeting  on 
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thiSo     I  pointed  out  that  this  was  really  a  major  problem  for 
some  of  these  industries,  and  that  this  needed  more  study.,  First 
of  all,  some  of  the  regulations  were  alright <,     Some  of  the  require- 
ments in  the  proposed  by-law  were  quite  impractical,  and  it  needed 
more  study  as  to  what  could  be  done,  and  the  time  necessary  to  do 
ito     I  think  we  have  to  answer  your  question  in  that  each  indivi- 
dual problem  requires  study,  both  on  what  can  be  done  and  the  time 
needed  to  do  it o 

DRo  Jo  Ac  VANCE 

I  might  add  that  Dro  Cook  is  quite  active  in  the  Canadian 
Manufacturers''  Association  and  he  is  interested  in  the  problems  of 
not  only  his  own  company  but  in  others,  too^     Now,  at  this  time  I 
would  like  to  switch  to  the  other  end  of  the  table  and  ask  Mr. 
Lloyd  Van  Camp  to  give  us  his  impressions  about  the  meeting  concern- 
ing pollution  insofar  as  our  natural  resources  and  our  land  use  is 
concernedo 

MRo  LLOYD  VAN  CAMP 

I  think  foresters,  particularly  those  who  are  not  in  industrial 
forestry^,  have  a  tendency  to  be  farther  away  from  the  mass  pollution 
problem  probably  than  some  of  the  rest  of  youo     It  is  a  relief, 
certainly,  to  be  back  in  clear  waters  and  clear  streams  where  many 
of  us  have  the  privilege  of  working,  and  so  we  hope  a  great  many 
areas  will  be  as  blessed  as  the  areas  in  which  we  are  fortunate  to 
be  employedo     From  the  standpoint  of  the  organization  I  am  repre- 
senting, I  feel  very  well  fortified  by  having  two  past  chairmen  of 
the  board  of  the  Canadian  Forestry  Association  here,  Dr^  James 
Vance,  and  Dro  John  Bates,  both  of  whom  have  gone  high  in  the  field 
of  pollution  prevention,  and  certainly  who  have  also  been  very 
active  in  the  previous  activity  of  public  education,  which  is  the 
main  function  of  the  Canadian  Forestry  Associationo 

In  attempting  to  summarize,  if  that  is  the  word,  the  tremendous 
contributions  which  have  been  made  during  this  fine  conference,  I 
have  tentatively  selected  only  the  areas  which  relate  to  public 
information  since  that  is  the  main  work  of  the  organization  of 
which  I  am  concernedo     I  have  been  heartened,  as  I  am  sure  you  all 
have,  by  the  rather  regular  conclusion  that  much  more  information 
is  requiredo     Factual,  educational,  worthwhile  information  on  all 
of  these  natural  resource  problems  before  the  public's  attitude 
becomes  sufficiently  strong  in  favor  of  these  good  developments, 
to  make  it  easy  to  get  the  action  and  the  legislation  required. 
That,  I  think,  is  a  fundamental  necessity,  and  I  am  certainly 
delighted  to  see  that  this  group,  as  many  other  groups  have  agreed, 
confirmed  that  opinion. 
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As  a  brief,  aside,  I  might  say  that  the  Canadian  Forestry 
Association  started  in  1^94  in  the  City  of  Ottawa,  survived  for 
three  years,  and  died  of  malnutrition  because  there  were  not 
enough  people  to  come  together  to  meetings  to  keep  a  conservation 
forestry  association  ali  ve o     What  a  difference  today «     It  was 
revived  in  1900  and  has  been  active  ever  since,  and  just  recently, 
in  fact  in  the  spring  of  1959^  the  association  sort  of  cleaned 
house  by  becoming  a  true  national  federation  of  the  independent 
autonomous  provincial  forestry  associations.     Your  provincial 
association  here  is  the  Ontario  Forestry  Association,  provincially 
chartered,  fully  responsible  for  its  own  finances,  and  with  two 
appointed  representatives  on  the  National  Board  of  the  Canadian 
Forestry  Association,  a  total  board  of  seventeen,  with  the  eight 
provinces  now  involved  which  directs  the  national  educational 
policies  of  this  national  public  service  organization^ 

So  we,  if  I  may  speak  for  the  association  entirely,  are 
happy  to  be  a  part  of  any  public  educational  program  in  favor  of 
the  improvement,  the  betterment,  and  the  wise  use  of  natural 
resources  J  and  water  of  course  is  the  one  on  which  we  are  concen- 
trating here  these  two  days^     I  would  also  like  to  pay  tribute 
which  I  have  not  yet  heard  expressed  here,  but  which  I  am  certain 
will  be  expressed  later,  to  the  presSo     Our  association  has  a 
small  cash  budget,  but  we  get  approximately  five  times  that  in 
contributed  services,  a  large  percentage  of  which  is  contributed 
by  the  space  given  to  us  in  the  public  press,  and  the  time  devoted 
to  meetings  such  as  thiSo     People  whom  you  know  well,  by  sight  and 
by  name  J,  who  carefully  sat  through  all  of  these  deliberations  and 
have  taken  notes,  and  will  fight  against  the  murders  and  hold-ups 
and  other  things  to  get  this  information  into  the  papers  in  a 
reasonable  space  tomorrow,  certainly  deserve  great  credit  for 
much  of  the  public  information  of  the  type  we  wish  to  go  out  to 
inform  people  properlyo     My  personal  tribute  goes  to  the  press, 
including  The  Canadian  Press,  which  is  a  news-gathering  and 
distributing  organization^ 

DR.  Jo  Ao  VANCE 

Thank  you  very  much  Mro  Van  Camp^     Do  you  think  that  the 
discussions  we  have  had  here  during  the  past  two  days  have  brought 
out  the  problems  insofar  as  pollution  is  concerned  in  our  natural 
resources? 

MRo  LLOYD  VAN  CAMP 

Once  again  speaking  personally,  this  is  the  most  effective 
group  meeting  to  discuss  the  coordinated  approach  to  pollution 
control  it  has  been  my  privilege  to  attend,  and  I  certainly  think 
that  the  facts  are  available  here  to  attack  the  problems  one  by 
one  as  they  occur^     It  is  a  necessity  to  the  success  of  each 
problem,  and  then,  as  other  speakers  have  said,  bringing  in  all 
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levels  of  cooperation  to  undertake  the  necessary  action,  and  as  early 
as  possible »     This  meeting  certainly  is  doing  effective  work  in 
bringing  the  pollution  control  problem  to  the  fore  and  suggesting 
workable  solutions » 

DRo  Jo  Ao  VANCE 

Now  I  would  like  to  direct  a  few  questions  to  Dro  Sturgeon, 
who  has  been  very  much  interested  in  this  worko     I  would  like  to 
ask  him  to  give  his  impressions  of  what  has  taken  place  at  this 
meeting,  and  if  he  thinks  it  has  been  successful  in  the  discussions 
concerning  the  problems  of  health  in  relation  to  pollution  control, 

DRo  Lo  Wo  Co  STURGEON 

I  had  a  minute  or  so  this  morning  to  read  the  metropolitan 
press,  and  I  am  sure  it  was  this  morning  that  they  made  reference 
to  the  birthday  of  Sir  Winston  Churchill <,     I  would  like  to  para- 
phrase one  of  his  expressions  to  start  off  my  remarks „     Never  in 
the  history  of  conferences  have  so  many  been  agreed  about  the  need 
of  doing  something  about  one  problemo     If  we  consider  only  the 
interpretation  of  the  public  health  aspects  of  water  pollution, 
one  need  not  go  beyond  the  statement  of  Dr^  Mastromatteo  that  there 
is  a  tendency  to  exaggerate  drinking  water  as  a  cause  of  disease <, 
The  chairman,  yesterday,  in  introducing  Dro   Berry,  stated  he  now 
was  not  subject  to  frustration^     As  a  health  officer,  I  am  happy 
to  see  some  of  my  colleagues,  Dro  Clark  and  others  representing 
different  types  of  municipalities,  urban,  suburban,  and  rural»  I 
expect  they,  like  myself,  are  unlike  Dro  Berry,  because  we  live 
in  a  schizophrenic  world,  where  they  have  frustrations  because 
unfortunately  the  public  is  still  convinced  that  polluted  waters 
do  cause  disease,  and  look  to  the  health  departments  to  do  some- 
thing ^bout  ito     I  am  not  sure  that  we  can  write  off  viruses, 
parasites,  chemicals,  organic  and  inorganic  materials,  not  removed 
from  waters  by  conventional  engineering  and  chemical  treatments 
as  not  being  the  villains  of  the  pie ceo     I  would  hope  that  the 
research  efforts  of  all  disciplines  coordinated  by  the  Ontario 
Water  Resources  Commission  will  give  us  the  answero 

In  the  meantime  we  cannot  neglect  the  public  because,  as  has 
been  so  well  stated,  we  are  all  public  servants  and  should  never 
forget  this  whether  we  are  elected  or  appointed  representatives  of 
government  boards,  commissions,  or  other  bodies  or  groups <,  The 
central  theme  of  coordination  must  be  not  forgotten «     In  addition 
to  my  duties  as  a  health  officer,  I  am  doing  a  survey  of  the 

facilities  for  the  handicapped  child  in  OntariOo     My  official 
title  is  coordinator o     I  am  doing  this  because  the  Ontario  Medical 
Association,  the  voluntary  agencies,  and  the  public,  particularly^ 
parents  of  handicapped  children,  recognize  the  needs  of  conservation 
of  all  the  resources  as  exemplified  by  all  the  publico  These 
resources  are  needed  if  we  are  to  survive  as  a  free  people  in 


competition  with  all  the  "isms"  present  in  the  world  today. 

Possibly,  public  health  is  not  affected  by  water  today 
because  bacterial  disease  has  been  eliminated,  but  the  mental 
health  of  the  public  is  not  improved  by  polluted  cellars,  back 
yards,  ditches,  bathing  beaches,  rivers,  streams,  lakes  and  the 
likeo     I  am  also  convinced  that  industry  is  represented  here  and 
elsewhere  by  sound  thinking  men  who  recognize  the  economies  of 
water  use  and  abuse ^     I  am  sure  that  Mr^  Redfern  has  given 
accurate  figures  of  the  cost  of  sewerage  systems,  and  I  noticed 
on  television  the  other  night,  in  reference  to  the  "City  of 
Tomorrow",  that  a  very  significant  statement  was  made  -  -  "That 
we  had  the  resources  -  -  had  we  the  motivationo"    I  am  further 
convinced  from  this  conference  that  the  public  is  oftener  easier 
to  educate  than  has  been  shown,  and  I  appreciate  the  efforts  as 
I  am  sure  all  my  colleagues  in  the  public  health  field  do  of  the 
fine  and  excellent  support  that  we  receive  from  the  press,, 

Of  course  in  my  case  it  always  helps  to  have  on  the  board, 
representing  the  province,  the  editor  of  the  local  papero  However, 
I  am  convinced  that  the  public,  as  they  say,  is  often  easier  to 
educate  than  has  been  shown  here,  and  people  are  willing  to  pay 
taxes  locally  because  they  can  see  the  results  of  their  dollars 
being  spent  close  to  homeo     Now  that  may  not  apply  to  income  tax, 
sales  tax,  and  all  the  other  taxes  that  take  so  much  more  of  the 
dollars  we  get  in  comparison  with  local  taxeso     The  suggestion  of 
one  speaker  that  the  provision  of  sewers  be  made  the  responsibility 
of  local  councils  with  the  Ontario  Water  Resources  Commission 
taking  on  the  responsibility  for  disposal  seems  to  make  a  lot  of 
sense  to  meo 

Altogether  the  conference  has  shown  a  great  measure  of 
unanimity  of  opinion o     That  will  be  the  major  benefits  The 
Ontario  Water  Resources  Commission  has  shown  the  leadership 
necessaryo     Benefits  will  depend  on  the  initiative  and  energy  of 
all  of  us  who  have  been  here  during  the  last  two  days^     If  we 
don*t  take  that  initiative  I  would  say  that  delay  may  be  dangerous, 
and  I  am  finishing  my  remarks  by  another  version  of  Winston 
Churchill's  statement  that  in  the  years  to  come,  and  maybe  sooner 
than  that,  people  will  say  that  no  one,  or  not  in  the  history  of 
human  endeavor,  have  so  many  of  the  citizens  of  this  province 
owed  so  much  to  so  few,  and  that  few  to  me  is  the  Ontario  Water 
Resources  CommissioHo 

DRo  Jo  A,  VANCE 

Thank  you  very  much  Dro  Sturgeono     I  will  now  turn  to  Mr.  Ross 
Clark,  a  man  with  tremendous  experience  in  the  municipal  field  who 
has  solved  many  questions  in  connection  with  municipal  pollution 
problems o     I  am  sure  he  is  interested  in  the  discussions  here,  so  I 
am  going  to  ask  him,  first,  to  give  his  impressions  and  make  any 
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comments  he  has,  and  I  also  have  a  few  questions  for  him. 

MR.  ROSS  L.  CLARK 

If  I  had  to  analyze  the  text  or  context  of  the  conference, 
we  might  call  it  coordination  control,  but  I  think  we  could  also 
call  it  challenging  or  assessing  the  balance  of  nature.     In  Japan, 
as  we  know,  many  thousands  of  years  ago  and  even  today  we  find 
that  they  grow  their  vegetables  on  the  soil,  they  consume  them, 
they  deposit  them  dryly,  and  return  them  back  to  the  soil  as  a 
humus  material  for  the  production  of  further ' fruit ' and  vegetables. 
If  we  analyze  this  clearly  we  find  that  we  just  left  this  basic 
idea  behind  for  a  little  while  when  they  introduced  the  water 
closet.     The  water  closet,  as  Mr,  Redfern  said,  was  introduced 
around  1835,  and  with  that  advent  we  decided  to  use  water  as  a 
vehicle  to  carry  this  humus  material  down  and  deposit  it  in  the 
lakes  and  rivers  until  such  ti.me  we  came  along  with  this  sewage 
plant.     Now,  today  we  are  about  three  quarters  of  the  way  back 
to  where  we  were  before.     In  many  places  there  are  sewer  systems. 
We  have  our  treatment  plants.    We  are,  just  in  a  few  cases, 
returning  the  dried  sludge,  humus  material,  back  on  to  the  soil 
where  it  truly  belongs,  and  if  we  are  going  to  do  the  job  correctly 
we  also  return  the  portion  of  the  garbage  that  is  capable  of 
composting  back  to  that  soil,  because  I  don't  think  you  can  talk 
about  water  pollution  without  talking  about  air  pollution. 

If  you  talk  about  garbage  and  the  tremendous  amounts  we 
must  handle,   Invariably  you  decide  to  burn  it,  and  when  you  burn 
it  you  have  started  on  a  whole  new  regime  which  will  bring  about 
a  conference  which  will  give  you  just  as  many  challenges  as  the 
one  today.     You  cannot  burn  anything  without  polluting  the  air. 
Now  we  have  talked  about  research,  and  I  think  it  is  indicated 
that  we  need  a  tremendous  amount  of  research.     I  think  with  this 
conference  bringing  together  the  various  authorities  which  are 
represen,teds  we  have  taken  a  significant  step  forward  in  the 
research  program.    Research  is  not  only  done  in  the  laboratory, 
it  is  done  when  we  all  get  together  and  start  brain  storming  the 
problems  that  are  in  front  of  us,  and  quite  often  benefits  and 
solutions  corae  out  of  that  brain  storming. 

If  we  are  going  to  con,tlnue  this  brain  storming,  and  I 
think  we  must,  we  must  look  at  each  new  idea  as  it  comes  forward. 
We  see  today  where  some  people  suggest  we  burn  all  our  garbage 
and  stop  picking  it  up.     There  again,  what  are  the  ramifications 
of  this ' technological  advance?    Are  we  doing  the  right  thing,  or 
are  we  going  to  burn  the  garbage  and  pollute  the  air  to  a  point 
where  it  is  not  helpful?    The  doctors  have  made  significant 
advances  in  the  last  200  years.     Not  so  much  as  by  treating  a 
patient  as  by  developing  preventive  medicine.     Our  preventive 
medicine  must  be  regarded  as  brain  storming  these  new  ideas  as ^ 
they  come  along,  analyzing  are  they  good  or  are  they  bad,  not  in 
a  particular  phase  or  narrow  function,  but  on  the  overall  scheme 
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of  things  keeping  in  mind  the  balance  of  nature. 

We  have  heard  considerable  about  the  pollution  level  in 
Ontario.    We  must  not  go  away  from  here,  I  think,  not  heartened  to 
a  considerable  extent.    We  know  the  problem,  and  when  you  know 
the  problem  I  think  that  is  70  per  cent  of  the  solution.     It  is 
when  you  don't  know  what  the  problem  is  that  you  really  have  a 
job  on  your  hands.    Returning  to  the  balance  of  nature  theme,  and 
that  was  running  all  through  this  in  my  opinion,  we  must  start 
an  active  program  of  conservation.     That  does  not  mean  that  you 
say  the  other  fellow  does  it,  we  all  enter  into  the  picture.  We 
don't  burn  any  more  fuel  than  we  have  to  and  when  we  burn  it  we 
burn  it  effectively  and  efficiently,  and  that  way  we  cut  down 
our  air  pollution,  and  we  cut  down  our  ground  and  water  pollution. 
Because  if  you  pollute  the  air,  when  it  rains  that  pollution 
comes  back  down  to  the  earth  and  gets  into  the  streams  and  is  a 
realistic  problem  in  relation  to  your  water  courses.     I  do  think, 
Mr.  Chairman,  that  the  conference  is  ending  about  four  hours  too 
soon  because  I  would  like  to  see  every  member  here  a  part  of  the 
panel  and  we  could  really  give  it  a  thorough  kicking  around.  We 
will  look  forward  to  another  conference  like  this. 

On  the  theme  of  "let's  be  encouraged",  we  have  done  significant 
things  in  Ontario  here.    There  are  several  visitors  who  come  every 
year  from  England,  they  come  from  Australia,  they  come  from 
different  parts  of  Europe;  they  come  to  see  what  we  are  doing,  and 
what  we  have  learned  from  our  research o     So  we  must  not  ever  go 
away  from  here  thinking  we  have  not  started  to  attack  the  problem. 
All  we  have  to  do  is  widen  the  amount  of  what  we  are  doing.  I 
think  in  this  overall  scheme  of  things,  also,  that  they  are  bom- 
barded by  a  tremendous  number  of  brochures  from  one  authority  and 
from  another,  each  authority  perhaps  looking  at  its  own  narrow  line 
of  endeavor,  but  not  taking  into  the  picture  or  focus  or  making  an 
image  of  the  overall  scheme  of  things.     If  we  are  going  to  educate 
the  public  I  think  we  should  do  it  on  a  broader  scale  than  we  are, 
but  let  us  not  bombard  them  with  so  much  that  they  can't  read  it. 
Let  us  make  an  intelligent  evaluation  of  what  each  item  in  our 
every  day  environment  means. 

DRc  J.  A.  VANCE 

Thank  you  very  much  Mr,  Clark.     I  would  like  to  direct 
another  question  to  you.    Much  has  been  said  here  about  the  cost 
of  water  and  the  cost  of  sewage  disposal,  and  we  have  heard  of 
package  units  insofar  as  packaging  or  grouping  together  the  cost 
of  water  and  sewage.     I  wonder  if  you  would  care  to  make  a  comment 
on  that  or  express  your  views  about  the  charge  for  sewage  treatment 
with  relation  to  the  cost  of  water. 
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MR,  ROSS  Lo  CLAKK 

This  must  be  a  personal  opinion  and  not  one  expressed  as  an 
official  of  a  municipality.    Going  back  to  the  overall  scheme  of 
things  or  nature'  in  balance,  if  you  use  the  soil  to  grow  vegetables 
you  return  the  sludge  back  to  it  to  fortify  it  as  much  as  you  can 
having  relation  to  the  fact  that  you  depleted  It.     It  is  my  opinion 
that  if  you  use  water,  that  water  should  be  returned  to  the  point 
at  which  you  took  it  from.     It  should  be  treated  properly  to  the 
maximum  extent  that  you  can  carry  it  out  economically,  and  I  think 
it  should  be  considered  perhaps  as  one  charge. 

DR.  J.  A,  vmCE 

I  am  going  to  direct  another  question  to  Dr.  Sturgeon, 
Doctor,  much  has  been  said  in  most  discussions  ta.king  place  about 
surveys.    Do  you  know  that  the  Province,  or  Commission,  has  been 
carrying  on  a  number  of  surveys  on  a  county  basis  to  measure  the 
extent  of  pollution  in  the  given  areas!    Would  you  care  to  comment 
on  the  effectiveness  of  these  surveys  insofar  as  health  measures 
are  concerned,     I  believe  you  have  seen  a  list  of  the  work  which 
has  been  done,     I  might  point  out  that  these  surveys  are  continuing 
It  is  a  big  undertaking  to  make  a  survey  of  each  couo.ty  and  make 
a  complete  report  and  place  it  in  the  hands  of  every  elected 
representative  of  the  people  concerned, 

PR,  L,  W.  G,  STURGEON 

Yes  J  Dr,  Vance,  those  that  have  been  published  are  from  the 
counties  of  Middlesex,  Oxford,  Essex,  Elgin,  Kent,  Lakehead  area 
and  Lambton,     Those  that  have  been  done  and  not  published  as  yet, 
and  I  am  looking  forward  with  a  great  deal  of  anticipation  to  this 
publishing  of  the  reports  from  these  counties  -  -  York,  Brant, 
Haldlinand  and 3  particularly,  Welland.    Those  underway  are  Wentworth 
Peel,  Waterloo,  Carleton  and  Sudbury.    Now  I  live  and  work  in  an 
area  which  has  110,000  people,  approximately  350  square  miles,  and 
the  value  of  this  survey  is  that  it  is  going  to  t£ike  and  apply  to 
that  particular  area  within  certain  boundaries,  watersheds  and  so 
on«    Now  unfortunately,  and  something  I  notice  is  that  people  who 
live  in  one  part  of  Welland  county  don't  know  too  much  of  what  is 
happening  in  the  next,  although  it  might  only  be  15  miles  away 
from  them.     If  that  applies  in  a  cbmpact,  heavily  populated  area 
such  as  I  live  in,  what  Is  happening  in  other  places,  and  you  can 
take,  that  a  little  further  and  state  that  we  who  live  in  the 
garden  spot  of  Canada  probably  don't  know  too  much,  or  very  little, 
or  nothing  at  all,  except  very  casual  observation  of  what  is 
occurring  in  other  parts  of  our  own  province.    That  is  going  to 
be  the  most  valuable  contribution  because  it  will  apply  to  an  area 
rather  than  a  municipality.    Municipal  boundaries  in  our  area  are 
falling  like  10  pins  and  what  will  happen  in  the  next  few  years  I 
don't  know,  but  as  far  as  I  am  concerned  for  15  years  I  have  had 
a  metropolitan  approach  to  the  problem  and  we  don't  recognize 
boundaries  whatsoever.     I  think  that  anything  which  we  have 
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accomplished  is  because  of  that,  because  we  are  not  narrow,  or 
provincial  or  parochial  in  our  outlook,  and  that  to  me,  Dro 
Vance,  will  be  the  great  value  of  thiSo     Until  you  have  the 
survey  it  does  not  matter^     A  doctor  looks  at  a  patient,  he  does 
not  look  at  one  part  of  the  body,  he  looks  at  the  whole  thing, 
and  as  a  health  officer  I  am  concerned  with  communities  and  I 
can  appreciate  very  much  the  value  of  a  survey^,     It  is  some 
place  that  everyone  has  to  start o 

DRo  Jc  Ac  VANCE 

Thank  you  very  much  Dr^  Sturgeono     I  would  like  to  return 
again  to  the  problem  of  researcho     I  asked  Dro  Cook  a  question 
about  it  from  the  industry's  point  of  view^     Mto  Ross  Clark  has 
mentioned  research  from  a  municipal  point  of  viewo     I  am  going 
to  ask  Mro  Clark  again  if  he  would  care  to  comment  upon  what 
might  be  done  further  in  the  way  of  cooperation  as  between 
industry  and  municipalities  in  research  on  pollution  control. 
Having  in  mind  that  many  municipalities  are  treating  the  industrial 
waste  in  their  treatment  plant,  and  in  some  cases,  of  course, 
separate  treatment  is  necessaryo     I  would  like  to  have  your 
suggestions  or  opinions  Mto  Clark  in  connection  with  more  co- 
ordinated  or  joint  efforts  in  the  matter  of  research  as  between 
municipalities  and  industryo 

MRo  ROSS  Lo  CLARK 

I  think,  Mr^  Chairman,  we  have  a  fairly  high  level  of 
research  coordination  between  industry  and  the  municipality,  and, 
indeed,  the  Ontario  Water  Resources  Commission  at  the  present 
time  c 

We,  as  you  know 5,  have  done  material  work  on  sewage  treatment 
advances,  and  are  now  approaching  the  time  when  our  treatment 
plants  will  be  giving  maximum  protection  to  our  waters „  We, 
therefore,  are  now  starting  on  a  program  dealing  with  industry  in 
regard  to  the  type  of  waste  being  discharged  to  water  courses., 
In  these  meetings  we  have  with  industry,  the  OWRC  indeed  is 
sitting  there  with  us o     During  the  last  year  five  extreme  cases 
have  come  up  with  real  problems,  and  the  Ontario  Water  Resources- 
Commission  has  come  into  the  picture  and  assisted  us  in  bringing 
about  solutions o 

I  look  forward  to  an  intensification  of  that  work,  and  I 
think  the  Commission  as  well  as  municipalities  throughout  the  rest 
of  Ontario  may  well  intensify  the  work  at  the  same  time  we  are. 
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DR.  J,  Ao  VANCE 

I  wonder J  Mr,  Van  Camp,  if  you  would  care  to  make  a  further 
comment  on  the  question  of  our  natural  resources  and  research  work, 
the  conservation,  protection,  and  storage  of  water  having  some 
relationship  to  rainfalls     Can  we  depend  upon  our  rainfall  and  our 
interior  streams  to  a  greater  extent? 

MRo  LLOYD  VAN  CAMP 

I  am  sort  of  a  general  practitioner^     I  doubt  if  I  could  answer 
that  question  technically ^  but  what  small  amount  of  information  I 
have  compiled  is  in  a  small  publication  called  '^Water  is  a  Forest 
Product"o     I  think  that  might  make  interesting  background  reading 
which  is  only  a  compilation  of  the  material  available  from  many 
other  sourceSa 

Water  goes  through  one  of  the  greatest  natural  filtration 
systems  that  exists  in  the  forests  or,  as  was  said  this  morning,  in 
the  natural  grass  lands «     In  the  well  managed y  the  properly  forest- 
managed  areas  and  the  properly  agriculturally-managed  lands,  the 
amount  of  water  and  the  way  into  which  it  goes  into  the  soil  is  no 
great  problem.     It  is  where  poor  management  of  any  type,  the  lack  of 
forest  management,  or  mismanagement  on  farms,  or  any  other  area 
exists  J  then  this  great  filtration  system  fails  and  the  plentiful 
supply  of  water  we  have  does  not  come  to  us  in  the  condition  that 
normally  would  be  provided, 

I  would  like  to  digress  slightly  from  your  question  and  make 
one  other  comment o     Dr^  Sturgeon  mentioned  motivation  and  public 
educationc     We  probably  pay  too  little  attention  to  the  motivation 
by  which  people  actually  undertake  better  practices  rather  than  to 
merely  listen  to  the  information  they  get  and  taking  no  action  upon 
ito     We  made  a  beginning  on  a  study  of  the  level  of  conservation 
knowledge  of  school  children  across  Canada,  and  also  of  the  sources 
from  which  they  get  their  information o     So  far  only  one  or  two  pilot 
studies  have  been  made^  but  they  give  some  very  interesting  directions. 
One  is  that  people  with  the  highest  level  of  conservation  knowledge 
and  with  the  greatest  motivation  to  do  the  right  thing,  to  behave 
well  out  of  doors,  which  is  really  the  solution  to  all  our  problems, 
are  the  youngsters  who  come  from  homes  where  conservation  is  known 
and  is  discussed  and  is  appreciated  and  respected.     It  means  we  have 
to  get  the  right  attitude  in  as  many  homes  as  possible,  and  of  course 
that  means  eventually  good  long  term  education  through  our  schools, 
and  other  youth  organizations;  to  get  more  of  the  families  of  the  type 
that  respect  the  natural  resources  and  will  behave  towards  them  as  we 
would  expect  our  neighbors  to  behave <,     It  is  the  old  Christian  doctrine 
and  eventually  I  suppose  we  all  come  back  to  that  as  to  how  we  behave 
toward  our  neighbors,. 
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DR.  N.  Eo  COOK 

I  would  like  to  make  only  one  comment.,     I  am  in  entire  agreement 
with  our  good  friends  from  Metropolitan  Toronto  about  the  need  to 
consider  the  package  deal«     I  think  that  is  demonstrated  in  that 
when  you  install  water  meters  people  appreciate  water  all  the  more, 
and  if  you  can  get  across  the  newness  of  having  received  a  good 
supply  of  water,  they  should  have  some  responsibility  of  paying  for 
it  to  be  returned  to  its  original  or  near  original  quality,  I 
don't  think  that  is  too  hard  a  proposition  to  expect  to  sell.  You 
can  do  it  very  simply  and  if  it  were  done  by  everyone,  probably  we 
would  not  have  problems  of  pollution  at  alio     They  would  disappea;r 
very  quickly <>     I  think  I  just  might  comment  on  that,  too.,     We  do 
this  all  the  time  in  our  industry o     For  example,  at  Millhaven,  our 
most  recent  plant  there  takes  6,000,000  gallons  of  water  a  day, 
but  we  have  to  install,  in  this  case,  the  pumps  and  any  purification 
system  necessary  for  this  water,  and  part  of  the  package  is  that  we 
return  this  water  back  to  the  lake  slightly  worn  but  otherwise  quite 
usable.    When  this  is  a  package  deal^  as  far  as  we  are  concerned,  I 
think  that  it  is  quite  reasonable  for  the  municipality  to  assume 
that  it  is  a  package  deal  also. 

MR.  L,  VAN  LUVEN 

This  is  directed  to  Mro  Clark.     I  am  intrigued,  and  always 

have  been  with  this  idea  of  returning  the  waste  to  the  soil.  I 

think  that  is  obviously  the  right  answer,  but  I  want  to  make  sure 

that  you,  in  saying  that,  have  considered  the  possibility  that 

there  can  still  be  some  organisms  in  this  sludge ^ 

MR.  ROSS  L.  CLARK 

That  would  have  to  be  commented  on  by  the  doctors  as  well  as 
myself,  but  I  would  say  that  from  the  literature  I  have  read, 
provided  that  it  is  a  truly  digested  sludge,  there  doesn't  seem  to 
be  the  concern  associated  with  it  as  if  this  were  a  raw  sludge. 
In  Metropolitan  Toronto  our  sludges  are  digested. 

MR.  GAVIN  HENDERSON 

I  would  like  to  ask  if  the  Commission  has  considered  putting 
out  news  releases  to  spread  information  about  pollution »     We  have 
been  talking  about  the  need  of  getting  across  more  information  to 
the  publico     I  think  that  the  Department  of  Lands  and  Forests  puts 
out  a  regular  news  release,  used  by  the  press  and  other  media,  and 
I  was  wondering  if  the  Commission  had  considered  doing  likewise. 

DR.  J.  A.  VANCE 

I  might  say  that  while  Mr.  Snider  will  probably  say  a  word 
about  this  later,  Dr.  Sturgeon  has  mentioned  these  county  reports. 
As  these  surveys  are  completed,  these  county  reports  are  widely 
circulated,  and  I  am  sure  everyone  in  each  county  concerned  is  well 
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aware  of  the  problem,  and  the  purpose  of  the  survey, 
MR.  Ac  G.  Wo  LAMONT 

We  have  heard  that  industrial  wastes  are  becoming  a  major 
problem  in  the  Province,  and  I  assume  that  the  C^I^L, ^s  program 
was  substantially  a  voluntary  one,,     I  think  it  might  serve  to  put 
the  industrial  waste  problem  in  perspective,  and  Dr,  Cook  could 
tell  us  what  percentage  of  his  sales  dollar  goes  to  industrial 
waste  treatments 

DRo  N,  Eo  COOK 

I  don't  have  any  idea  at  alio     I  don^t  think  anybody  in  the 
company  knows  either.    We  just  don^t  keep  our  books  that  way,  and 
we  would  have  to  make  a  special  study  to  find  this  out,     I  don^t 
think  it  is  worthwhile.     We  believe  essentially  in  being  good 
corporate  citizenSo     That  is  one  point <>     We  also  have  a  certain 
amount  of  economic  incentive  here<,     We  are  conservationists,  because 
we  make  all  the  ammunition  in  Canada,  and  we  naturally  want  to  have 
the  lands  and  forests  and  water  kept  in  good  condition  so  that 
people  will  buy  our  ammunition  to  use  to  kill  and  hunt  game^  That 
is  a  sidelights    We  will  just  try  to  be  good  corporate  citizens, 

DRo  Jo  Ao  VANCE 

May  I  say  in  conclusion,  so  far  as  this  panel  is  concerned, 
we  very  much  appreciate  having  had  you  listen  to  us  <,     I  would  like 
to  comment  on  the  papers  and  the  authors  who  have  taken  part  in 
thiSo     I  know  they  have  been  thanked^  and  the  chairman  will  mention 
more  about  it,  but  so  far  as  this  panel  is  concerned  we  can  consider 
the  conference  of  the  highest  order,,     I  think  this  has  been  a  very 
beneficial  and  very  enlightening  meeting  on  pollution  control  and, 
as  has  been  mentioned  here  today,  it  is  almost  unanimous.     It  is 
largely  a  question  of  how  fast  this  improvement  may  be  brought 
about o 

MRo  Ao  Mo  SNIDER 

Thank  you  very  much,  Dro  Vance o     You  and  your  panel  have  done 
a  very  excellent  job  indeed,     I  know  the  gathering  here  appreciates 
the  time  you  have  spent  on  this  and  the  information  you  have  given. 

The  next  item  on  the  program  is  "closing  remarks"  and  the 
speaker  was  to  have  been  the  Honourable  W,  K,  Warrender,  Minister 
of  Municipal  Affairs,     Mr,  Warrender,  of  course,  is  the  minister 
who  reports  in  the  Legislature  for  the  Ontario  Water  Resources 
Commission o     Unfortunately,  he  was  called  to  Ottawa  today  on  some 
very  important  business.     He  was  accompanied  by  our  other  commissioner, 
Mr,  MacNaughton,     That  explains  why  I  am  filling  in  for  Mr. 
MacNaughton,  who  was  to  have  been  the  chairman  of  this  afternoon 
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sessioRo     I  know  you  would  have  been  very  happy  to  have  heard  from 
Mr.  MacNaughton  and  the  remarks  Mr^  Warrender  would  have  made,  I 
will  J  of  course,  not  be  able  to  do  him  justice,,     I  know  that  he 
would  have  thanked  you  for  your  attendance  here  and  he  would  have 
been  thrilled  to  have  heard  all  the  discussions  and  with  the 
interest  shown o     He  would  have  wanted  to  thank  particularly  those 
who  have  taken  part  in  the  program.    We  think  these  have  been 
magnificent  contributions  to  the  cause  of  pollution  control. 
These  are  all  going  to  be  published  and  they  will  be  available  for 
everyone  who  has  attended^,  and  for  others  who  wish  to  have  themo 
We  do  make  a  practice  of  getting  out  as  much  information  as  we  can 
regarding  our  activities.     We  have  news  releases  going  forward 
regularly.     We  issue  the  reports ,  as  Dro  Vance  has  said,  on  county 
surveys  of  all  kinds.     We  like  to  give  the  public  as  much  informa- 
tion as  we  can.    Well  now,  in  place  of  Mr  a  Warrender *s  speech, 
Dr.  Berry  and  I  are  going  to  fill  in.     As  I  prc^mised,  Dr.  Berry 
will  speak  on  the  highlights  of  the  conference o     He,  of  course,  is 
IVtr.  Water  as  far  as  we  are  concernedo     As  our  general  manager  and 
chief  engineer,  we  think  he  knows  everything  about  the  subject  of 
water  and  pollution  controlo     So  I  am  going  to  turn  the  meeting 
over  now  to  Dr.  Berry.     I  know  he  has  some  very  interesting 
comments  to  give  you. 

DRo  A.  Eo  BERRY 

Thank  you  Mr.  Chairman o     The  remarks  I  have  to  make  at  the 
close  of  this  very  fine  conference  will  be  brief.     I  am  sure  all 
of  you  who  have  come  to  this  conference  will  have  various  impres- 
sions.    It  seems  to  me  that  we  come  to  a  conference  not  just  to  get 
technical  information  or  factual  data,  but  rather  for  some  other 
purposes.     I  always  feel  that  a  conference  is  not  successful  unless 
it  does  something  to  one's  thinking,  and  I  hope  the  results  of  this 
conference  will  do  something  to  the  thinking  of  all  the  people  who 
have  come  here^ 

As  far  as  my  own  impressions  are  concerned  they  may  be  similar 
to  yours  or  they  may  be  very  different.     I  am  looking  at  it,  of 
course,  from  a  little  different  perspective  probably  than  most  of 
you.     I  have  obtained  some  very  definite  impressions,  and  one  of 
the  first  is  the  great  interest  that  has  been  aroused  by  this  group. 
I  don't  know  whether  that  interest  is  the  same  among  you  people, 
but  certainly  as  far  as  the  Commission  is  concerned  we  have  had  a 
great  deal  of  interest  aroused  by  the  comments  and  suggestions 
that  have  been  made. 

This  has  been  a  wonderful  cross  section  of  the  people  in  this 
Province  who  are  interested  in  pollution  control.     When  this  matter 
was  discussed  some  time  ago  and  the  thought  was  then  developed  to 
hold  a  conference  there  was  a  feeling  there  was  a  good  deal  of 
interest  in  pollution  control,  there  were  a  good  many  groups  work- 
ing in  it,  but  they  were  not  coordinated  to  the  extent  they  might 
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have  beerio     It  was  felt  that  if  we  could  get  a  good  cross  section 
of  people  together,  such  as  has  taken  place  here,  we  would  be  able 
to  get  valuable  information  and  assistance <,     To  me,  one  of  the  high- 
lights of  this  conference  was  the  great  interest  aroused  in  pollution 
controlo     We  weren^t  looking  for  big  numbers^     Actually  there  are 
considerably  more  people  here  than  we  had  anticipatedo     But  more 
important  than  that  are  the  representatives,  the  representation  from 
various  groups «     We  are  delighted  also  to  have  the  people  from  other 
provinces  sit  in  with  us^     So,  I  feel  that  great  interest  has  been 
aroused 5,  but  in  addition  to  that  there  is  a  stimulus  given  to  us  all 
by  these  discussions o     I  hope  that  stimulus  has  gone  out  to  everyone 
in  attendance „ 

We  have  here  a  very  high  calibre  of  people  attending  this  con- 
ference, and  the  discussions  that  have  taken  place  indicate  that  high 
typeo     Some  of  the  people  I  have  talked  to,  Commission  members  in 
particular,  have  remarked  concerning  the  very  high  calibre  of  people 
in  attendance y  and  the  intense  interest  they  revealed  in  this  and 
the  way  they  were  able  to  analyse  these  problems o     So  from  that  there 
must  be  a  stimulus.     It  is  fine  to  see  medical  officers  of  health, 
representatives  of  agriculture,  forests,  engineers,  everyone  combining 
together  to  attack  this  problemo     That,  to  me,  is  a  very  important 
outcome  of  the  conference,  together  with  the  stimulus  it  gives  to 
everyone  to  go  forward o 

I  would  like  also  to  comment  on  the  high  quality  of  the  papers 
and  the  discussions„     I  think  we  had  29  people  listed  on  this 
program  for  either  papers  or  discussions,  and  these  came  from  very 
busy  lives;  they  took  the  time  to  prepare  fine  papers o     There  is  a 
tremendous  satisfaction,  to  me  at  any  rate,  and  I  am  sure  to  all  the 
Commission,  when  you  can  get  people  to  devote  such  efforts  and  time 
to  a  conference  and  give  us  the  benefit  of  their  experience  and  their 
thoughts o 

I  should  like  to  mention  also  the  very  able  addresses  we  had 
at  the  banquet  last  night  and  at  the  luncheon  today»     Those  were 
certainly  outstanding,  and  they  have  given  us  all  a  great  deal  to 
think  about o     When  the  conference  was  planned  we  wanted  a  theme 
that  would  express  our  objective  and  we  used  the  word  "coordination"^ 
It  seems  to  me  that  that  has  been  a  fine  theme  for  this  conference. 
There  have  been  many  references  to  it,  and  it  has  been  impressed 
upon  us  all  that  there  is  need  for  coordination  of  these  efforts^ 
If  we  don*t  work  together,  don't  direct  our  energies  into  the  one 
channel,  then  we  are  going  to  lose  a  lot  of  effects     I  certainly  feel 
that  as  a  result  of  this  conference,  with  so    much  unanimity  on  the 
need  for  coordination  we  cannot  fail,  and  that  is  a  very  important 
conclusiono     The  way  is  shown  here  for  coordination,  the  need  for  it, 
and  it  behooves  us  all  to  make  certain  that  we  follow  that  out., 

Then  too,  very  closely  allied  to  this,  is  the  question  of  co- 
operationo     A  fine  spirit  of  cooperation  has  been  shown  among  all 
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groups <,     Someone  mentioned  the  other  day  about  the  Ontario  Water 
Resources  Commission  being  the  enforcement  agency  or  police 
department  and  giving  assistance  at  the  same  time,     I  think  that 
from  this  conference  you  will  see  there  is  the  keenest  interest 
among  all  groups  in  cooperating  to  reach  this  satisfactory  conclu- 
siono     This  is  not  a  case  of  wielding  a  big  stick  so  much  as  it  is 
of  helping  to  reach  satisfactory  conclusions.     That  is  where 
cooperation  comes  in^     There  has  been  a  good  deal  said  about  timing 
and  staging,  and  there  again  that  is  cooperation  in  order  to  get 
the  best  results, 

I  was  particularly  pleased  also  at  the  attention  given  to 
this  question  of  research.     The  Commission  has  felt  that  with  the 
wonderful  facilities  now  available  we  are  in  a  position  to  go 
forward  on  research  to  a  greater  degree  than  has  ever  been  possible 
in  the  past*     It  was  particularly  gratifying  to  hear  references 
from  so  many  speakers  on  the  need  for  research  and  what  should  be 
done  on  a  cooperative  basis  and  in  coordination,     I  have  felt  for 
a  long  time  that  a  lot  of  people  are  doing  research^  but  there  is 
not  sufficient  attempt  to  coordinate  those  resultSo     Certainly  we 
in  the  Commission,  now  with  the  new  laboratory,  are  in  a  position 
to  do  a  great  deal  on  thato     I  hope  we  can  develop  a  program  where 
we  will  take  advantage  of  the  work  that  is  being  done  all  across 
Canada,     It  doesn^t  necessarily  need  to  be  confined  to  Ontario, 
It  will  come  from  all  across  Canada,  the  United  States,  Great 
Britain,  and  wherever  work  of  this  nature  is  done^     As  I  pointed 
out,  we  are  not  involved  just  in  basic  research  but  also  in  the 
application  of  this,  as  well  as  the  many  ramifications  to  research, 
finances  and  everything  else  involved.     If  we  can  work  out  a 
program  for  attacking  this  successfully  and  successively  I  am  sure 
the  results  are  going  to  be  most  beneficial. 

Now  I  am  sure  you  were  impressed,  as  I  was,  last  night  with 
the  presentation  of  these  new  Distinguished  Service  Awards,  When 
a  group  of  this  kind  is  honoured  with  the  presence  of  four  cabinet 
ministers  who  find  it  difficult  to  get  to  meetings  when  they  have 
so  many.     Also  impressive  was  the  ceremony  of  awarding  the 
Distinguished  Service  Awards  to  recognize  people  who  have  done  so 
much  to  aid  in  pollution  control.     How  many  of  these  awards  will 
be  made  in  the  future  and  to  whom  they  will  be  made  remains  to  be 
seen.     There  has  been  a  start  made  on  this,  and  that  again  is 
another  stimulus  that  one  gets  from  seeing  actions  of  that  kind 
taken. 

I  think  you  will  recognize  also  in  the  planning  of  this 
conference  that  it  was  not  a  technical  one  in  the  strict  sense  of 
the  word.     We  did  not  mean  to  do  that  but  rather  to  set  the 
problem  before  you,  how  it  could  be  attacked,  and  more  on  an 
administrative  or  general  level  than  technical.     In  other  words, 
there  were  no  technical  papers  here  on  how  you  should  design  and 
build  a  sewage  treatment  plant.     That  was  intended  to  come  up  at 
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other  meetings,  but  the  information  relayed  here,   I  think,  will  be 
most  helpful  in  getting  us  forward  on  the  problem  in  generalo 

The  only  other  comment  I  have  to  make  is  to  ask  what  is  the 
next  step  to  be  taken?    We  have  received  a  great  deal  of  information, 
a  great  many  ideas,     Mr^  Snider  has  referred  to  the  fact  that  these 
papers  and  discussions  will  be  published..     They  will  be  made  avail- 
able just  as  quickly  as  the  papers  can  be  assembled  and  put  out.  I 
think  it  now  behooves  us  all,  you  as  well  as  the  Commission,  to 
chart  our  course  so  that  we  c^n  take  full  advantage  of  what  has  been 
said  hereo     If  we  fail  to  do  that  then  this  conference  will  have 
been  a  failure,  but  I  am  sure  that  is  not  going  to  happen,     I  know 
as  far  as  the  Commission  is  concerned,  it  is  intended  to  follow  up 
the  recommendations  which  have  been  madea     The  suggestions  and 
resolutions,  and  all  these  other  ideas  will  be  reviewed  carefully 
and  expeditiously  in  order  to  take  full  advantage  of  theme  How 
many  more  conferences  of  this  kind^  and  just  what  subjects  they  will 
deal  with  are  not  too  apparent  at  the  time,  but  the  success  of  this 
is  such  that  it  does  give  encouragement  to  the  Commission  to  go 
forward  on  more  activities,  and  I  can^t  help  but  feel  we  all  profit 
a  great  deal  by  getting  together,  reviewing  our  common  problems  and 
coming  to  some  conclusion  as  to  what  is  best  to  do  in  the  future <, 
Those  are  my  thoughts.     They  may  be  similar  to  yours,  but  I  have 
been  very  much  impressed  with  the  discussions o 

MRo  Ao  Mo  SNIDER 

Thank  you  Dr«  Berry,     You  have  very  comprehensively  given  us  a 
summary  of  the  conference  highlights,     I  regret  there  is  not  a 
great  deal  more  time.     There  are  so  many  more  things  we  could  have 
discussed,  but  all  good  things  come  to  an  end.     We  have  been  wonder- 
ing if  another  conference  5  similar  to  this,  might  be  held  next  year. 
We  have  had  some  favorable  comments  regarding  it,  and  I  was  just 
wondering  if,  by  a  show  of  hands,  you  would  indicate  whether  you 
would  like  another  conference  of  this  kind  next  year, 

Dr,  Berry,  it  looks  as  if  they  would  like  another  conference 
next  year,  and  I  think  we  should  arrange  it.     There  has  been  a  great 
deal  of  good  accomplished  by  this  one g  and  we  look  forward  to  another 
one  next  year,  since  you  have  expressed  a  desire  for  it,  and  I  am 
sure  that  we  will  have  a  lot  to  reports.     It  has  been  an  exceedingly 
interesting  conference,  and  I  am  going  to  convey  to  our  minister, 
Mro  Warrender,  how  much  this  interest  was  maintained  today.  You 
saw  yesterday  he  was  very  pleased  and  amazed  with  the  results,  and 
I  know  he  will  be  pleased  again  today.     Thank  you  very  much  ladies 
and  gentlemen  for  your  attendance.     We  hope  you  have  been  stimulated 
and  inspired  as  much  as  we  have. 


MRo  ERIC  W.  BAKER 


I  hoped  somebody  else  would  say  this  butp   I  don't  think  we 
should  leave  here  without  someone  expressing^  on  behalf  of  those 
of  us  who  were  invited  here,  either  as  individuals,  or  as  repre- 
sentatives of  various  organizations,  a  very  real  appreciation  to 
the  Ontario  Water  Resources  Commission,  and  the  Government  of 
Ontario,  for  calling  this  conference ^     A  very  scholarly  friend 
of  mine,  the  Chief  Justice  of  the  Supreme  Court  of  Canada,  took 
me  to  task,  a  short  time  ago,  for  the  casual  use  of  the  word 
terrific o    With  all  due  deference  to  my  very  dear  friend,   I  still 
say  that  I  think  this  conference  has  been  terrific,  and,  on 
behalf  of  those  of  us  who  have  had  the  opportunity  to  be  here, 
and  to  the  people  of  this  province,  in  general,  I  would  like  to 
say  thank  you  very  much^ 

MRo  A,  M,  SNIDER 

Thank  you  very  much  Professor  Baker o  Those  are  very  kind 
remarks  indeed,  and  we  do  appreciate  them<,  The  conference  has 
beenp  we  think,  a  marked  success ^  and  we  are  glad  to  know  that 
you  all  feel  sOy  as  wello 
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"Little  drops  of  water,  little  grains  of  sand,  make  the 
mighty  ocean  and  the  pleasant  landc'"  =    Julia  Carney, 
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"Generally  speaking,  there  appear  to  be  five  major  categories 
of  effort  needed  in  the  future  for  meeting  prospective  demands  on 
a  long-range  basis  so  as  not  to  inhibit  national  or  regional 
economic  growth;     these  are" 

lo     Regulating  streamflow  through  the  construction  of  surface 
reservoirs  and  watershed  management. 

2o     Improving  the  quality  of  our  streams  through  more  adequate 
pollution  abatement  programs o 

3,  Making  better  use  of  underground  storage. 

4.  Increasing  the  efficiency  with  which  water  is  used  through 
elimination  of  wasteful  practices,   improved  sewage  treat- 
ment methods,  recirculation,   increased  irrigation  efficiency, 
and  substitution  of  air  for  water  cooling. 

5c     Increasing  the  natural  water  yield  by  desalting,  weather 
modification,  and  other  artificial  means." 

"  Report  of  the  U„  S,  Senate  Select  Committee 

on  National  Water  Resources 
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